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PREFACKH 


Tux following observations on the Produc- 
tion of Isinglass in India, originated in a quan- 
tity having been sent to this country by the 
Larl of Auckland, Governor-General of India, 
for examination, ard to be made known 
as 4 new export from India to Europe. But 
it has long been imported by the Chinese 
from Bengal. As the subject promised to be 
one Qf considerable importance, the Author 
was induced to examine into the Sources of 
the present supply of Tsinglass for the markets, 

. both of Lurope and of China. Also to compare 
the mode of preparation in Russia with that 
adopted in Bengal, in order that improvements 
in the latter might lc suggested. With this he 
has connected a general view of the Indian 
“Fisheries, and the propriety of attending more” 
extensively to the curing of Fish. 

‘Altention wag first called to Bengal Tsinglass 
by an anonymous correspondeyt in Caleuttg. 


vi 


This was energetically followed up by°Mr. 
“McCleland, of the Bengal MedicalService, The 
curing of Fish had been previously suggested 
by Dr. Cantor of the same service. In in- 
vestigating the subject, the Author” was happy 
in discovering that Isinglass is at present ex- 
ported in much larger quantities, and from 
a much greater variety of places, than is genc- 
rally supposed. He has no doubt that its 
preparation may be so much improved, as to 
command much higher jfrices than it hay yet. 
obtained. : 

In conclusion, the Author has much pleasure 
in expressing his obligations for assistance to 
Myr. Yarrell, the distinguished Author Of the 
History of British Fishes, to Mr. 3. Solly, 
jun., for his Chemical Analysis, and to James 
Malcolmson, Esq., for specimens of Bombay 
Tsinglass. Also to Messry. Merry and to Mr. 
Emley, for information respecting, and for spe- 
cimens of the different kinds of Commercial 
Tsinglass. ~ 
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TstnGiass is a substance well known in com-  tginglass, 
merce, from its employment both in the arts 
and in domestic economy. It is the purest 
known form of animal jelly, and is obtained 
from the swimming bladder of a few kinds of 
fish, chiefly of the genus Sturgeon, the Aci- 
penser of zoologisis. This is indicated by 
_ sone of its continental names, of which the 
English is no doubt a corruption ;—thas, in 
German, Isinglass is called LZausendblase, from 
hausen the great sturgeon, and ddase a Blad- 
dor. This exported ‘in the largest quantities 
from iho rivers of Russia, principally from 
those which How into the Black and Caspian 
Seas, hut also from the Sea of Aral and the 
Jake Baikal, ‘Phe fishery affords employ- 
ment to uimerous individual, and is still 


B 
a 


Isinglass, 


Tlistory of 
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further important from the fish, both in their 
fesh and in their dried state, forming a great 
portion of the food of the inhabitants of Rus- 
sia. Some, moreover, are exported, the exes 
converted into Caviare, and ihe Sounds or 
Swimming-bladders into Isinglass, 

The preparation and commerce of [singlass 
are not of recent origin. It is, indeed, remark- 
able for having been well known at the time of 
the Romans, and probably at even still earlier 
periods. For we learn from Pliny, as translated 
by Ilolland, “ A fish there is named Iethy- 
ocolla, which hath a glewish skin, and the very 
glue that is made thereof is likewise called 
Icthyocolla (that is fish-glue), Some affirm 
that the said glue, Icthyocolla, is made of the 
belly and not of the skin of the said fish, like 
ag bull’s-gluc. This fish-glue is said to be 
best that is brought out of Pontus,* the same 
also is white without any veins, strings, or 
scales, and very quickly melteth or resolveth.” 
In comparing the diflerent passages of this 
author, as well as refer ring to the accounts of 


a 
‘previous (as Dioscorides) as well as of subse- 
. quent authors (see Hardonin’s Pliny), where 


the same fish is mentioned, we find if describe 
as being without bones and without scales, but 


* Laudatur Pontica, candida, ot earens venis squamisq ne 
at quee celerrime Fquescit.—Plinii, lib. 82, cap. xxiv. 
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provided with bucklers on its skin; alse 
that its namae is acipenser, and that it is found 
in the Danube and in the rivers fulling into the 
Euxinc. Llenee, there can be no doubt that 
the subsignoe was Isinglass, and that it was 
obtained from some species of Sturgeon. The 
continuance of this commerce from ancient 
times until the present day is a proof of the 
abundance as well as of the facility of the 
fishery. It may likewise he taken as an indi- 
cation of the excellence of this Isinglass, con- 
sidering that it is a substance prepared from an 
organ likethesound, so generally found in fishes. 
The whole quantity exported from Russia 
is considerable, but we will at present refer 
only to that which is imported into England. 
Fron Me. Culloch’s Commercial Dictionary, 
we learn that the imports in 1831 and 1832 
amounted on an average to 1,084 ewl, a year, 
Tn the Report of the Committee on the Import 
duties, we seo, that in the yew 18389 there 
were importal 1,860 ewt, with additional 25 
ewt. from British possessions. ‘The former 
yielding a duty of £4,039, and the latter of 
£19." 

Considering the nutritious nature of Isin- 


* Isinglass, the produce of and imported from any Bri- 
tish possession, pays 15s. 10d, but otherwise imported a 
duty of £2. 7s. 6d per wt. * sd 


Taingluss, 


Commeree 
of, 


Quantity 
imported 


Duty. 
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Tsinghss. glass and the facility it affords in making 


Consump- 
tion check. 
ed by high 
price 


and by sub- 
stitutes, 


as Geln- 
tine ; 

distinguish- 
ing charac~ 
ters of, 
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elégant dishes for the sick and convalescent, 
as well as its general uses in confectionary 
and cookery, its employment in clarifying 
wine, beer, &e., and its utility alse in some 
other of the arts, we should have expected a 
considerable increase in the importation, even 
from 1831 to 1839. Instead of this, there is, 
in fact, an actual decrease, though this is only 
toasmallamount. There is no doubt, that the 
very high retail price of the best Isinglass, 
amounting to 18s., or even higher, per pound, 
must check its consumption in domestic eco- 
nomy, and necessitate only the inferior kinds 
being employcd in the arts. Perhaps its being 
principally supplied from the more difficultly 
accessible parts of Russia may also havé some 
effect, But the consumption limited by these 
causes, is still further diminished by substitutes 
being found for it, in a constituent of the ani- 
mal frame, of which it is itself the purest form. 
This is Gelatine, which is very abundantly dif- 
fused throughout the animal kingdom. 
Gelatine is familiarly known io every ono in 
the form of animal jelly, and is found. in con- 
siderable quantity in different parts of a great 
variety of animals. It is distinguished from 
other animal substances, which it may rcsem- 
dle, by being soluble in hot, or rather boiling, 
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water, and forming a transparent and coloypre” Gelatine, 


less solutio#, which on cooling becomes a solid 
tremulous jelly, This contains so large a pro- 
portion of water that it readily reliquifies on 
being waned. Albumen, which, when liquid 
orin solution, may be mistaken for Gelatino, is 
distinguished from it by becoming solid when 
exposed to heat. This may be witnessed in the 
boiling of an egg, the white of which consists 
of albumen and was of a glairy consistence 
previous to the application of heat, 

Gelatine, when pure, is transparent and 
neatly colourless, devoid of both taste and 
smell, easily preserved when in a dry state, but 
soon putrifying when moist. It is soluble in 
the different dilute acids as well as in the fixed 
alkalies, but the compounds formed with the 
latter, do not form a permanent lather with 
soap. <A. characteristic of gelatine is the co- 
pious precipitate which is formed from any of 
its solutions on the addition of tannin, ag in (he 
form of a debbction of ork bark, of galls, or of 
caicchu. The precipitate forms a grey ductile 
mass which smells like ianned leather, with 
which it is indecd identical in nature.* The 
extent to which pure gelatine can unite with 

* Corrosive sublimate does not precipitate gelatine, and 


therefore serves to distinguish it fiom albumen, as both are 
precipitated by galls and oak-bark, . “ 


Properties 
ol, 
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Q 
Geinine, “Hater, and still become a solid tremulous mass, 


Properties 
of, 


Gelatine, 
sources of, 
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has been ascertained by the experisfents of Dr. 
Bostock. He found that when water contained 
no more than +s of its weight of Isinglass, it 
still stiffened completely on cooling/ and even 
if it contained only riz, the solution was evi- 
dently gelatinous when cold, though it did not 
become concrete. “ One of the most remark- 
able properties of gelatine is,” as Dr. Prout 
says, “its ready convertibility into a sort of 
sugar, by a process similar to that by which 
starch may be so converttd.” 

It has been stated that gelatine is very abun- 
dantly diffused through the animal kingdom. 
Thus, though not contained in any of the 
healthy animal fluids, it is obtained in large pro- 
portion from skins, most of the white and soft 
parts of animals, as cartilage, tendon, and mem- 
brane; also from bone and horns. It is like- 
wise found in large proportion in cartilaginous 
fishes, and forms the natural cement of many 
shells. From all these gelatine may be extract- 
ed by simple boiling in svater, with different 
precautions in regard to cleaning. From bones 
it may be obtained by the same process, but 
with the assistance of pressure, and still more 
easily, if they have been first acted on by mu- 
riatic acid, to remove the phosphate of lime. 
‘The obtaining“Of gelatine may thus give rise to 
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anumber of employments, which may be prac” 


tised wherever these offals are obtainable, and 
the product, in the form of gelatine, can be 
turned to account. 

The sol&tidn of gelatine, which, on cooling, 
becomes a tremulous mass, may by further eva- 
poration be converted into a hard and brittle 
substance, well known by the name of Glue. 
This is made from the parings of hides or 
horns of any kinds, the pelts obtained from 
furviers, the hoofs and cars of horses, oxen, 
calves, sheep, &c, Tn France it is made from 
the raspings and trimmings of ivory, the re- 
fuse pieces and shavings left, by button-mould. 
makers, and from other kinds of hard bone. 
Size again is made by boiling down in water the 
clippings of parchment, glove leather, fish- 
skin, and other kinds of skin and membrane, 
This is used either alone or mixed with flour 
paste, gum arabic, or tragacanth, and employed 
by book-binders, paper-hangers, and paintors 
ih distemper. 

Mr, Hatchett, many years since, ascertained 
that the viscidily and tenacity of the variclies 
of gelatine are qualities inherent in each, de- 
pending in one, on the age of the animal, the 
old giving a much stronger glue than the 
young ; in another, on the substances by which 
it is furnished, as glue obtained from the skit” 


Gelating: 


Vinivtics 
of. 


Glue, 


Slav. 


Viscidity 
at different 
Kdnda of 
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® 
Gentine, “is much stronger than the solid gelatine from 
bones, sinews, or any other part, Mr, I. 
further found that the force of adhesion of the 
glue from skin was generally proportionate to 
the toughness of the skin, thosé vhich were 
soft and flexible yielding a thinner gelatine than 
the hard bony skins, at the samo time that 
they yielded it more easily. 
Commer. Considering the nature and sources of Ge- 
ciallunds Jatine and the high price of Isinglass, it is 
not surprising that the former should be tre- 
quently substituted for the latter. Ucnce we 
have different kinds of British gelatine ‘and 
French gelatine as well as a Patent gelatine 
selling at retail prices of from 8s. to 12s., when 
the best Isinglass is selling for 18s. a pound. 
Gelatineas  Gelatine is one of the principal constituents 
ofdet of most of the animal substances employed ag 
food, and it is arranged by Dr. Prout among 
the albuminous group, all of which, he says, 
“ differ from the oleaginous and the saccharine 
principles in this respect; that they contain 
a fourth elementary principle, namely azote,” 
Jt forms one of the Constituents of bone, from 
* which it may be separated even ages after the 
animal has ceased to exist, as in the case of 
the bones of the Mammoth, from which gelatine 
was separated and tasted at the table of the 
‘Prefet of Stragbourg. As it ig found in other 
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refuse animal matter, it has been proposed and -Gelutine, 


employed, eSpecially in hospitals and prisons, 
and some public institutions in France, as an 
article of dict in the form of soups, &c., which 
has by sonfe been disparagingly called “ soup 
of gaiter buttons.” 

In some recent experiments, it has been 
attempted to be proved that gelatine or animal 
jelly affords no nutriment, or not sullicient to 
support the life of the more highly developed 
animals. Similar experiments have formerly 
been made with othe® articles of diet, such as 
Sugar and gum, and now with Gelatine, Albu- 
men, Fibrine, and Fecula, and all with the 
sume results, so as to prove that none of them 
singly are calculated to afford nourishmont and 
support life, But, in fact, man was not in- 
tended to live upon any one of these substances 
alone, but upon a mixed dict. So Desh, 

‘Bones, and Gluten, being compound bodies, 
supported life perfectly, Dr. Prout arranges 
all nourishing’ substances, capable as they are 
of assuming an infinite varicty of forms, under 
the three heads, or staminal principles, of the 
Saccharine, the Oleaginous, and the Albumi- 
nous group ;* and says, as all the more perfect 
organized beings feed on others that are orga- 


. 
* Gelatine he considers as the Tonsg perfect kind of 
albuminous matter oxisting in animal bodies. 


Nate of 


food, 
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Isinglase, © nised beings, their food must necessarily con« 
- 


Propetties 
of. 


sist of one or more of the above tliee staminal 
principles. Ifence, the diet of the higher 
classes of animals and of man, to be complete, 
must contain more or less of the tree stuni- 
nal principles, and therefore Gelatine may be 
one of them. 

Isinglass, as already stated, is one of the 
purest forms of animal jelly, and is brought to 
market in different forms, soinetiines in that 
of simple plates, at other times rolled up 
in different shapes, or cut into fine threads. 
When of good quality, Isinglass is of a whitish 
colour, thin and semi-transparent, but tough 
and flexible, destitute of taste as well as of 
smell, The inferior kinds are thicker, yel- 
lowish coloured, opaque, and sometimes having 
a fishy smell and taste. When placed in cold 
water, it becomes soft, then swells, and if held 
up to the light in this state is opalescent, Jae 
boiling water, Jsinglass is entirely dissolved, 
with the exception of a very minute proportion 
of impurities, which My.eHatchott ascertained 
did not amount to more than 1.6 parisin 5003 
these consisted of earthy residue, which ap. 
peared to be the phosphates of soda and of lime. 
A solution of one part of Isinglass in 100 of 
water when cooled down assuiines the form of 

“A clear and ecfourless jelly; which is a com- 
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a 
pound of pare gelatine and water. Though ATsinglasa, 


the best Isinvlass is thus completely dissolved 
in hot water; yet much of that found in com- 
merce docs not become so, in consequence of 
the presente of albuminous parts, 

With respect to the action of acids and 
alkalies, as well as of tannin and other chemical 
re-agents, the effects are the same as those 
produced on a solution of gelatine, 

Isinglass, being mild and unirritating in 
nature, and at the same time nutritious, is much 
employed as an articlé of diet for the sick and 
convalescent, and the fine shreds into which 
it is cut and kept in shops, give great faci- 
lities for making a jelly in the shortest pos- 
sible time. This can be made as palatable 
and nourishing ay any by the addition of sugar 
and milk, acids or spice; about one-third or 
half an ounce is sufficient for a pint of water, 
It may also be taken in the form of a soup 
with the addition of salt, spiccs, and sweet 
herbs, or it nfay be employed medicinally as an 
emollient and demulcent, either externally or 
internally. The best kinds of Isinglass are 


alone cmployed in articles of dict and for the * 


best confectionary, being added in small quan- 
tities to other, especially vegetable jellies, to 
give them a trefanlous appearance. But gela- 
line is now frequently substituttd., 


Chemical 
re-agents, 


Used as an 
mticle of 
dict. 


Medicl- 
nally, 


In confec« 
tionary. 
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Tomginss, « Isinglass is also employed in making cowrt- 


arts, 


In fing. 


Usedmthe njaster, which, in France, is called sparadrap 


@Angleterre; it is a thin coating of Isin- 
glass with a little tincture of benzoin spread on. 
black sarcenet, [t is also employed for giv- 
ing a lustre to some kinds of woven fabric ; 
but it is more extensively used for clarifying 
different liquors, such as wine, beer, and coffee, 
than for any other purpose. The inferior 
kind, called cake Isinglass, being brownish 
coloured, and having an unpleasant odour, is 
only employed iu the arts, and for the purposes 
of glue, 


Extensive The great consumption of Isinglass, neces- 


ly by 
brewers, 


sarily however of the inferior kinds, is chiefly 
by the brewer, in the process of fining. This he 
effects by the use of Isinglass, which he diss 
solves in sour beer to the consistence of thick 
mucilage. A little of the solution being added 
to the liquor to be clarified, causes the subsi- 


Process of dence of all the suspended matter in the course 


fining, 


of a few hours, when the liquor’remains por- 
fectly transparent. The rounds of codfish are 
said to be employed for the same purposes, 
« though I cannot learn that many are imported, 
except in a salted state, for food. Tho white of 
egg and the serum of blood will also produce 
the same effect as far as tran8parency is con- 
sverned. The nfode of action of these substances 
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in ths process, is usually explained by sup- teingluss, 


posing, that the floating particles become em 
tangled within the Jsinglass, as in the meshes 
of a net, and, uniting with it, form insoluble 
compounds, which precipitating, are carried 
downwards, and thus leave the supernatant 
liquor free from all impurity. Mr. Donovan 
explains this process, by supposing that the 
substance added, by dissolving in the water, 
lessens its affinity for the suspended particles, 
which thus set free, subside by their own spe- 
cific gravity, ° 

Sach being the uses of Isinglass, and its 
consumption being no doubt limited by its 
high price, it is desirable to examine more 
minutely into the present sources of supply, 
and to*inquire whether efficient substitutes, in 
the form of new varieties of Isinglass, may not 
be obtained from other parts of the world. 

Tt has beon montioncd that Isinglass is 
chiefly obtained from the rivers of Russia 
which fall into the Black and Caspian Seas, 
and that it is principally formed of the Swim- 
ming bladders of fishes of the genus Acipenser 


In fining, 


Somcea of, 


Stwigcons, 


or Sturgeon. These belong to the great sub- , 


division of Cartilagmous fishes, which are so 
named from the skeletons being devoid of bony 
fibres, and chiefly composed of cartilage, with 
the little calcarcous matter depesited in small, 


Cartilogi- 
nous itt 
nature, 
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Stugeons, grains. Among these, along with tho sturgeons, 
are arranged the Shark, Ray, and Skate, as well 
as the Lamprey and Myxine, the most imper- 
fect of fishes, and indeed of vertebral animals. 

Chmeters The Sturgeons are easily distinguished by 
7 having bony bucklers implanted in longitudinal 
vows on their skin, and by having their heads, 
to use Cuvier’s expression, similarly cutrassed. 
The mouth is small, devoid of tecth, and placed 
under the muzzle, They resemble ordinary 
fish by having their gills free, which have but a 
single orifice, and by being oviparous. In- 
ternally, they are characterized by haviiig a 
large swimming-bladder, which communicates 
by a wide hole with the esophagus, They 
ascend several rivers in great numbers from 
different seas, and thus give rise to very pro- 
fitable fisheries, as their flesh is in some coun- 
tries estcemed as food, both in a fresh and 
salted state, while their eggs form Caviare, and 
their sounds Isinglass, 

Thespe- As the genus Acipenser is known to consist of 

vac several species, it might he expected that Isin- 

ducts, glass is yielded by more than ono of them. This 
is found to be the case with several, though 
all the species of the genus have not yet boen 
accurately determined. A few have been known 
from early times; several were determined by 
ePallas, no lesr than nine are figured and de- 
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scribed in the Medical Zoology of Brandt and stugeon, 
Ratzeburg.* , i Species of, 


* Medizinische Zoologie von J. F. Brandt und J.T. C, 
Ratzeburg. Berlin, 1829, 

The following eve the species which are best known, in 
consequence of their being caught and valued for their 
products:— 

The Common Sturgeon (Acipenser Sturio)—Br. and R, 
tab, iii. fig. 1,—-which is usnally about six or seven fect in 
Jength, atid is found in the Atlantic Ocean, on the coasts 
of Fyance and of England, in the North Soa, Baltic, and 
German Ocean, whence it ascends the rivers of France and 
Germany. It is occasionally caught in the Thames, and 
used formerly to be considered a royal fish and much 
prized, probably on account of its rarity. The flesh, some~ 
what resembling veal, is eaten both in a fresh and salted 
state. The roes yield an excellent Caviare, the Swimming- 
bladders may yield Isinglass, but are not applied to use, pro- 
bably be&ause too few are obtained at a time, 

The Great Sturgeon (Acipenser Huso)—Br, and R, tabi, 
fig. 1. Suppl, tab. i. fig. 1,—cnlled hansen ov husen by the 
Germana, and beluga by the Russians, attains a great size, 
being often twenty fect in length. It is an inhabitant of tho 
Caspian, especially of tho quieter bays and gulfg, and of the 
rivers which flow isto it, and of their tributaries, It ascends 
these great rivers from the sca, towards the end of win- 
ter when they are frozen,*in order to deposit its spawn 
in spring, and is said to return to the sea in the autumn. 
The fishery is performed by contract. Many of tho fish 
caught ave kept in pieces of water, and are again brought 
up in winter through holes made in the ice. Then the 
mass of the fish becomes frozen, whon it is distributed in 


this, as well as in a salted and pickled gtale, through tha 
cael 


Extent 
of fishery, 
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Fishery occupies a great. number of thw peo. 
ple, affords food to many of the inhabitants, nnd 


interior of Russia. The Roe and the Isinglass ave at the 
same time sepavated. A single fish is said sometimes to 
yield as much as 120 pounds of roe, with which caviare fs 
prepared. This is principally consumotl it Russia, Ger. 
many, Italy, and by the Greeks during their lang fasts s 
but lately the consumption has much increased in England ; 
that made by the Cossacks of the Oural is usually pre- 
ferred, The Belugas also afford a considerable portion of 
oil, and the whole fish yields a considerable revenue to Rus. 
sia, About seven poods and a half of Isinglass are obtained 
from 1,000 fish. The roe, or caviare, of 1,000 fish weighs 
100 pood, or 4,000 pounds. * This species, according to 
Dr, Martius, yields Leaf Isinglass of three qualities—-fine 
firsts, firsts, and secands, 

The Osseter (A. Guldenstadtii) Br, and R. tab. ili, fig. 2, 
This species is widely diffused, being found in the Black 
and Caspian Seas and the rivers which flow into them, ag 
well as in their tributaries ; also in Lake Baikal, “It yiclts 
about one-fourth of all the Caviare and Isinglass of com 
merce, The ¢aviare is one of the best kinds, and is pre- 
ferred to that of the Belugas, Itis probably this apecies 
whieh is called the Sturgeon in the above situntions, One 
thousand produce two poods and a-hall of the best Tsin« 
glass, and the same number of fish not more than 60 poods 
of caviare or roc. Both staple and loaf Isinglass aro 
yielded by this species. The varictics of the former are 
Patriarch, Astrachan, and Astrachan firsts, secauds, and 
thirds, also leaf and book at Sullian (Martius), 

The Sterlet (A. Ruthonus)—Br. and 2, tab, it fige Q-—is 
algo very generally diffused, being forma in the Caspian 
and Black Sens, as well ag iu the Aretic Ocean, in many of 

othe rivers which flow into them, and sso in the tributae 
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is tife source of considerable revenue to Rus- value of 
sia. Thosetof the Valga are very productive, 
and consist of the Carp, the Pike, the Trout, 

the Herring, and of the Pilchard; but to a 

still greatcy gxtent of the Sturgeon, Beluga, 

and Salmon, besides of the Lampreys and 
Mackerel in the Crimea for pickling. 

M. Schnitzler says that the sturgeon fishery of tat of 
is of considerable value: 1,850,500, caught in Seuignont: 
the year 1798, in the Volga, near Astrakhan, 
yielded 124,970 poods of caviare and 3,375 
poods of Isinglass. The net value of the Rus- 
siansfisheries is calculated by him to amount to 
more than 10,000,000 rubles. 


vies; likewise in Lake Baikal. It was transferred by Fre- 
derick the Great to the Lakes of Pomerania, and by Fre- 
derick the First of Sweden into the Malar and IIamarby 
Lakes, Its flesh is prized. It yields the best Isinglass, es- 
pecially for inlaid works, In commercidl language, leaf 
and book (first and second), also staple Isinglass, are yielded 
by this species, and its roo yields caviare, 

The Sevruga or Sewrjugha, Starred Sturgeon (A. stellatus, 
Pallas)—Br. and fi. tab. iti. fig. 8,—is a native of the Cas. 
pian and Black Seas and gf their tributary rivers, aleo of 
the Lake of Aral. One thousand Sevrugas produce one 
pood and a quarter of superior Leaf Isinglass, and sixty | 
poods of the best caviare, 

Other species figured are A. brevirostris, tabi. fig. 2, A, 
Schypa, tab. i, fig, 8, and Suppl. tab. i. fig, 2, A. Ratze- 
burgii, tab. i, fig. 8. * A. Lichtensteinii, tab ii, fig. 1, and A. 
maculoans and oxyrhynchus of N, Ame@ica, are described 
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The following statement of the prodtite of 
tle Russian fisheries of the Caspian and its tri. 
butary streams, in 1828 and 1829, is extracted 
from the official Report made to the Minister 
of Commerce at St. Petersburgh, 





-) Stur- 7 Tish 
Year stayed oe Savruga. | Beluga} Caviar, Cartilage Yaltiglass, 
m fish- 
ing. 
Poods, Ib] Voods, In | Ponts, th, 


1828' 8887 | 48,035) 653,161, 23,069) 34,860 1 1,907 38 [1,825 27] 
1820, 8760 | 68,325) 697,716; 20,301 28,420 7] 1,173 20}]1,002 22 








Pallas, in his Travels in the Southern Pro- 
vinces of the Russian Iimpire, states that the 
emoluments of the fisheries in ihe Volga and 
the not less productive shores of the Caspian 
Sea, may be considered as the principfl sup- 
port of the inhabitants of Astrakhan, Tt would 
be difficult to find in the whole world, except. 
on the banks of Newfoundland, a more pro- 
ductive fishery, or one more advantageous to 
the government, than those on éhe Volga and 
the Caspian Sea united. During the fasts of 
the Greck church and the weekly fast days, 
which together amount to at least one-third of 
the year, this fishery affords the principal food 
to the whole European part of Russia, and ity 
populous capitals. Many thousands of indi~ 


eviduals are @mployed and acquire wealth 
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sitlver by fishing and conveying the fish on vane of 
rafts or sledges, or by selling them in the maf- ee vith 
kets. a 

The whole valuc of the sturgeons of different 

kinds caught jn the waters of Astrakhan and 
the Caspian Sca, amounts to the annual sum 
of 1,760,405 rubles.* ‘To this must be added 
the value of the Persian fishery at Sallian, 
which, when established only a few years, 
yielded annually upwards of 200,000 rubles, 
“Jt might be still more lucrative, if the in- 
judicious fishermen would preserve the great 
number of fish, instead of throwing them into 
the sea as useless, after having collected their 
roes and air-bladders.” 

“The most valuable production of the stur- ofthe 
goons,” Pallas continues, “is the Isinglass pre- me 
pared from their air-bladders. According to 
the list of exports printed by the English 
factory at St. Petersburg, there has beon ex- 
ported in British vessels, from 1753 lo 1786, Exports. 
from 2,000 te 3,000; in later years, usually 
upwards of 4,000, and in 1788, even 6,850 
poods of that article. ‘The exportation to 
other countries has also amounted, within these , 


* Products of the fisheries of the great sturgeon 
mount to ., 
Little sturgeon.. 
Sevrugas seccvssves teeeeeeenreges 
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. 841,585 
, 497,645 
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and almost incredible demand, has, at the same 
timo, tended to increase the price of the differ- 
ent qualities of this commodity at Astrakhan 
itself; and on the exchange of St. Petersburg, 
whence Isinglass of the best quality, 80 late as 
the year 1778, did not exceed the price of 36 
rubles a pood, it hag Jately been advanced to 
90 rubles.” 

Isinglass being prepared from the swimming- 
bladder of certain fishes, and this being an or- 
gan generally, though not universally, difftsed 
through that class of the animal kingdoth, it 
seems remarkable that it should not he more 
generally employed, for the purpose of yielding 
so valuable a commercial article, The fact, 
however, is, that though Isinglass of thé finest 
quality, and in the largest quantities, is yielded 
by, it ig not confined to, the sturgeou tribe, for 
even in Russia the Sidurus Glunis, Species of 
Cyprinus, and Barbel yicld it, and we meet in 
commerce with Brazilian, New York, and 
Iudson’s Bay Isinglass. ,. 

The fisies which produce it on the coast of 
Brazil have not been ascertained. Camera 
supposed them to be species of Gadus,* Mr, 


* Notice sur Victhycolle fournée par diferentes capdces de 
gadus que l'on p&che au Brésil—La Méslicine éclairée par 
eles Sciences Physiqjues, i, p. 364, 
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Yarvell informs me that no species of Gadus i is: Broan 
caught on the coast of Brazil. The common pes 
cod prefers water of a low temperature ; though i 
found all the ycar about Boston, it migrates 
northward from New York when warm weather 
begins, The fishes producing Isinglass in 
Brazil, he further writes, are probably species 
of the genera Pimelodus and Silurus, or of 
closely allied genera. 

The Brazilian Isinglass is imported from 
Para and Maranham. It is very inferior in qua- 
lity for domestic purposes to the best imported 
from Russia, which sells for 12s. per Ib., and 
the other from about 3s, to 3s. 6d., and even as 
low as Od. per Ib. It isin the form of Pipe, 
Block, [foney-comb, Cake, and Tongue Isin- 
glass, the last formed of a double swimming- 
bladder. The specimens shewn to Mr, Yar- 
1ell appeared to him to belong to seven dif- 
ferent species of Mish. 

The Isinglass obtained from North America, N. Ame. 
in the form 8f long ribbons, is produced, ace *"" 
cording to Dy. Mitehill, by Ladbrus squeateas 
gue, at New York, called weak fish, which is 
about fifteen inches in length, and above sixe 
pounds in weight, forming one of their most 
abundant fish and the principal supply of their 
tables. One duthor states that ity thick sil- 
very swimming-bladders are™ pressed, ant? 
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Indian 
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another that the sounds of the Hake (Mer- 
ficius vulgaris) are also pressed between ivon 
oy wooden rollers 1o form thin Isinglass. 

The Labrus Squeatcague is Otolithus regalis 
of Cuvier (the Johnius regalis of Bloch), of the 
tribe Scianoides. Theso are allied to the 
Perches, but have more variety and a more 
complicated structure in their natatory blad- 
ders; almost all are good for cating, and many 
of superior flavour. To the genus Otolithus 
also belong some Indian fishes, as O. versi- 
color, Cuy. and O. ruber, Cuv., the peche picrre 
of Pondicherry, called there panun, whith is 
fifteen inches long, and caught in abundance 
all the year, being estecmed as food. This 
genus is closely allicd to Sciwna, of which 
species, as 8, Aquila (maigre of the Trench, 
and wnbrina of the Romans), &e., are found 
inthe Mediterrancan, §. Paina or Bola Pama 
of Buchanan resembles tho maigres, but has 
asingular natatory bladder, When twelve or 
fifteen inches long, it is crrotteously called 
whiting at Caleutla, avd furnishes a light 
and salubrious dict. It is caught in great 
abundance at the mouths of the Ganges, but 
never ascends higher than the tide. 

In New England, the intestines of the com- 
mon Cod (Morrhua vulgaris)‘are cul into rib- 
sbon Isinglass :“n Iccland also the Cod is said to 
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yield Isinglass, so also the Ling (Lola Molva). tempus 
Mr. Yarrell'informs me that he has no reasow’ to Conme 
believe that Isinglass is so prepared, at least in “"™ 
the southern parts of this country, The fish 

being brought alive in well-boats as far as 
possible :- cod and also ling sounds are mostly 
preserved soft, by salting, and are dressed for 

table as a substitute for fish. 

Hence we see that Isinglass is not con- Ieinglass 
fined to the tribe of sturgeons, nor to the rivers cea 
of Russia, but that it is found in fishes on the 
warm coast of Brazi? and the cold one of Ice- 
land. It would not, therefore, be surprising 
to find it yiclded by some of the great variety 
and shoals of fishes, on the long extended coasts 
of the British Empire in India. Some experi- 
meutal quantities have, in fact, already been 
imported {rom Bengal into this country within 
the Just year. Indeed, from the accounts tong an 
published, and the additional facts which will fonmenc. 
be adduced, it will appear that a trade in 
Tsinglass, an@ in some of its substitutes, has 
long beon established on the coasts of India. 

The first who appears to have drawn atten- Deseibed 


* ‘ ‘ by anony- 
tion to this subject, wag an anonymous corre- «ions coi 


spondent in Parbury’s Oriental Herald in don.” 
January, 1839, who stated, that the Chinese 
had long been efgaged in a trade with Calcutta 
ip Isinglass. Also, that thi& was afforded 
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tudun By a fish called sullech in Bengal, and that 
sings. fm halfa pound to three-quarters of a pound 
was obtained from cach fish. 
Desaited In consequence of this notico, the aitention 
Gena” of My. McCleland of the Bengal medical. 
service was turned to the subject, and he has 
pursued it with a degree of energy and intelli- 
gence, which renders it extremely probable that 
Isinglass may be regularly established as an 
article of export from Benga) 10 Europe. 
The fish Mr, McClelana’s first paper was published 
yielding at Caleutta in June, 18395 in the Journal of the 
sus. Asiatic Society, vol. viii. p. 203. In this he 
informs us, that having procured a specimen, 
from the bazar, of the fish yielding the Isinglass, 
he was surprised to find it to be a species of 
Polynemus, or paradise fish, of which several 
species are known for their oxcellonce as 
articles of food, Of these he adduces the 
Mango Fish or tupsee mutchee of the Benga- 
A species lees (Polynemus Risua, Buch.) as a familiar 
of polyne. + soos ‘ 
ites instance, though this is remarktble as heiug 
without a swimming-bladder: while the other 
species have it large and stout, ‘These occur 
ein the seas of warm climates; five are de- 
Other spe- scribed by Dr. Buchanan in his Gangetic fishes, 


cies in In- . ‘ : 
dian Sens. but only two are of considerable size, occurring 


in the estuary’ of the Tloogly; and probably 
én those of thé Ganges, One of these, with . 
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another large species, is also described by Dr. tndien 
Russell in His work’on the fishes of the Madfas ‘*"8"** 
Coast, That figured in tab, 184, and called 
maga-booshee, is Polynemus uronemus of Cu- 

vier, while the maga,jellee, tab. 183, named P. 
lelradactylus by Shaw, is probably P. Teria 

of Buchanan, Both, but especially the first, 
Russell says, are esteemed for the table, and 
called row ball by the English. 

Mr. McCleland ascertained that the species species 
affording the Isinglass, is the Polynemus Sele Tendew ti 
of Buchanan, see or stidea of the Bengalese, des- Beneals 
cribed but not figured in his work on the Gan- 
getic fishes (p. 226), Mr. M. has, however, 
published in the Journal of the Asiatic Socicty 
of Bengal, a figure from Dr, Buchanan’s unpub- 
lished’ collection of drawings, which are kept 
at the Enast-India Company’s Botanic Garden 
at Calcutta. This figure, he states, conveys a 
good representation of the Scle about half the 
size of aspecimen, from which he obtained sixty- 
six grains of Binglass. Dr. Buchanan describes 
the Sele as affording a light nourishing food, 
like most of the fishes which he has called Bola, 
but ag inferior to many of them in flavour. It» 
is common in the estuaries of the Ganges, 
and is offen found weighing from twenty to 
twenty-four potuds ; aud may perhaps be the 

_ noi of Otaheili, the Polynénus lineatus of 
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aw La Cepede, the P. plebeius of Broussonet. 
i This, according to Bloch, is bythe English 
called king-fish, and is the Kala mine of Jobn 
from Tranquebar, and abundant in the Kistnah 
and Godavery. .Buchanan farther states, (hat 
the Sele has a strong resemblance to the above- 
named maga-booshee of Dy, Russell. 
Whether As the anonymous author above referred to, 
pote states that from half a pound to three-quarters 
a uh pound may be obtained from each fish ; 
Mr. McCleland supposes either that ?. Sele 
attains a much larger size than twenty-four 
pounds, the limit given to it by Buchanan, or 
that Isinglass is also afforded by a far larger 
Specics of species, namely P. letradactylus, Teria ov 
bls leriya bhangan. This, as we have seen, iy 
identical with the maga-jellee of the Coreman- 
del Coast, and which Buchanan often saw six 
feet long in the Calcutta bazar, and was in- 
formed it sometimes equalled 320 pounds 
avoirdupois in weight. It is considered by the 
natives as a wholesome dict, although seldom 
used by Europeans, nN 
Ca Mr. McCleland says he has frequently seen 
uti, * them ofa uniform size, that must have weighed 
from fifty to a hundred pounds at least, load- 
ing whole cavaleades of hackeries (cartx) 
on their way to the Calcutta Vazar during the 
scold season. “Both the Sele and the teria, 


Fs 
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bhangan must consequently be very common dndia 
there from November to March, : 

Whether both species have natatory blad- Do other 
ders was doubtful when Mr. M. wrote his a 
paper. But from ‘the large quantities and size Basar: 
of the Isinglass which has been produced in 
the Bay of Bengal, it is probable that it is 
yielded by both the above species. P. Sele is 
supposed to be a variety of P. Hneatus, which 
is said to bo common on all the shores to the 
eastward; but if so, My, M. says, it seems 
strange that the Chirtese should send for it to 
the TIoogly. The same might, however, be 
said of the Cod, which, though caught in abun- 
dance on the coasts of Great Britain, ‘is also 
diligently sought for on the banks of Newfound- 
land. * We also inquires whether Polynemus 
Emoi and P, plebeius, supposed by Buchanan 
Lo correspond with his Sele, contain the same 
valuable substance? and do either of Russell’s 
species, the above-named maga-booshee and 
maga-~jellee (Pndian fishes, 183-184), yield it? 
These questions are very interesting, in con- 
nection with the information which will be 
afterwards given, respecting the extent of the 
fishery along the coasts of India, and of the 
export to China of large quantities of a sub- 
stance which is*no doubt one form of Isin- 
glass. § 
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Dr. Cantor, in a paper read before the Royal 
Asiatic Society, on some Indian fishes found in 
the Bay of Bengal, says, “To the genus Poly- 
nemus, I shall add a specics called by the na- 
tives sudliah or saccolih, Jt enters the moaths 
of the Ganges in shoals, and is equally sought 
by Europeans and natives for its oxcellent 
flavouy, which much approaches that of salmon. 
T have seen it from three to four fect in length 
and eight to ten inches in depth, [t appears 
equally plentiful all the year round, which is 
also the case with a ‘hearly allied species, 
the Polynemus quadryilis of Cuvier.” Tn re- 
ference to this passage, Mr, M. says, “Tam 
not sure that the species of Polynemus, Dr. 
Cantor particularly refers to in his paper as the 
sulliah or saccolih, is not the very fish that 
affords Isinglass; if so, it appears to be conni- 
dered by Dr, Cantor as a new specios.” 

In his letter, dated 17th Mebitary, 18d1, 
Mr. McCleland says, ‘* that besides tho Poly- 
nemus Sele, the fishes describetl by Dr. Bu- 
chanan, under the name of Bola, all afford a 
considerable quantity of Isinglass. Some of 
the specimens sent are from a species of this 
genus. Several of the Siluridie: also afford it in 
large quantities, especially the species marked 
Silurus raita by Dy. Buchdnan.” ‘This is 
an important fact, as it is probable (vp. 23) 


‘ 
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that a Sturus yields a Brazilian Isinglass ; so 
S. Glanis, i) the South of Russia, yields Ism- 
glass of several kinds, as Staple, Leaf, and 
Book (an Samovey?) which are esteemed in 
England. It,may, therefore, be produced of 
good quality by Indian species of Stluws and 
Pimelodus. 

The first sample received at the India-Ilouse 
was sent to the author by Mr. Cantor, of the 
house of Cantor and Co., of Calcutta, with a 
note, dated 30th October, 1840, stating that it 
Was a specimen of asconsignment sent by his 
house in Calcutta, 

The next samples were forwarded by Mr. 
Rogers to Mr, Melville, the Secretary of the 
East-India Company, for the Court of Direc- 
tors, With a note stating that they were curious 
as being the first importations of Isinglass 
from Tndias also that one of these was valned 
al 4s., and another at 1s, 8d. per Ib., and that 
the importation from Bengal was expected to 
exceed fifty tons during the year. 

This note was accgmpanied by a memoran- 
dum from Mr, G, Remfrey, stating that No. 1 
was Isinglass simply taken out of the fish and 
dried by exposure 10 the sun; and that No. 2 
was the same substance partially prepared, by 
being cut open,+ the interior membranes taken 
oul, washed with cold water, 4nd beat on a 


Indian 
Isingluss. 


- 


Specimens 
deceived 
from Mh. 
Cantor, 


Irom Mi, 
Rogers 


Note by 
Mi Rom. 
frey 


Tndion 
Isinglass, 


Unknown 
to Euro- 
peans, but 
exported 
by Chi. 
nese, 


30 
\ 


piece of wood; by which means it is flaticned, 
extended, and loses weight. Te further states 
that another description of Isinglass is com- 
monat Calentta, This is prepared by the now 
tives to imitate, and is sold for Igcal consump- 
tion for one-fourth of the price of, European 
Isinglass. They take the above Isinglass, when 
in its freshest state, and pull it into shreds with 
their fingers, then dry it in the sun, and mix 
with it small portions of chanam (powdered 
lime) to preserve it from insects, damp, &e, 
Mr. Remfrey also adverts to the fact, that 
while Europeans were unacquainted witht the 
existence of this trade, the Chineso had from 
time immemorial been supplicd with Isin- 
glass from Bengal, Te says, that when in 
Calcutta he was informed that the natives of 
the eastern countries wero in the habit of 
coming through the Sunderbuns to a luge vil» 
lage, near the salt-water lake, six miles sonth- 
east of Calcutta. Thero they obtain as much 
as 800 to 900 maunds of this Istnglass for the 
China market, and pay for it 26 to 40 rupees por 
maund. The Chinese, it is surmised, use it for 
their soups, glues, &c, It is imported in the 
same stale as specimen No, t, 1 was at this 
village that both the samples sent were pur. 
chased. The Chinese are said also, in one 
account, to bfing back to Calcutta the Isin- 
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glass whch they had exported from its neigh- Bonga 
bourhood, bri in an improved form, and at,a irae ld 
considerable advance of price. Shine 
. Isinglass, the produce of Bengal, though ap- 
parently unknown to the merchants and Muro- 
pean residents of Calcutta, has been celebrated 
in China from the earliest times, Dr. Lum- 
qua, a Chinese physician, long resident in Cal- 
entta, informed Mr. McCleland that the Ben- 
gal Ftsh-sago (as Indian Isinglass is called in 
China) is well known throughout the empire. 
Also that nothing copld surpass his surprise, 
on kis arrival nearly twenty-five years since 
in Calenita, when be found thai, with the 
exception of his countrymen, who carried on 
the trade, no one appeared to know or care 
any thing whatever for the article in question. 
The noxt quantity received, was forwarded Specimens 


sont by the 


by the-Governor-General, the Earl of Auck- Goveinor- 
7eneral, 


lend, o the Gourt off Directors, ay samples of Tord Auk 
an article of considerable interest; in order ca 
that the Couyt might, if they saw fil, obtain 
the opinion of competent persons, as to the 
purposes and probable extent to which Bengal 
Isinglass of the description sent could be 
applied. 

These samples had been prepared by Mr. ote tte 
McCleland, who forwarded forty-six seers af Cleland. 
Bengal Isinglass, in different forms, obtained 
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chiefly from the Polynemus Sole, with other 
specimens from the species of Bola already 
alluded to, Ie states that his attention had 
for two years been directed to this subject, 
toascertain the extent to which Isinglass may 
be procured, and the means by which ils mann- 
facture may be improved. 

Mr. McCleland also informs us, that in order 
to ascertain the value of the article G@nerely 
stripped of all impurities calculated to injure 
its quality, without any regard lo appearance), 
a considerable quantity had been sent to Ling- 
land. An account having been received of the 
sale, it appears that this Isinglass realized only 
1s. 7d. per lb., which was considerably under 
its prime cost, Forty-four maunds and ten 
seers of Fish Sounds having been bought for 
40 rupees a maund, required an expense of 
100 rupees for cleaning, after purehaso from 
the fishermen, thus costing altogether about 
1s.1d. per Ib. This quantity, or 2,235 Ibs, at 
1s. 7d. per Ib., realized £176. 189. 0d. 5 but the 
chargesin India and in England, consisting of 
packing, demurrage, freight, insurance, ship« 
ping charges, export and import duties, ware- 
house, brokerage, commixsion, interest, &«e., 
were so heavy, that the whole did uot realize 
quite one-third of the outlay, . 

The kinds wow sent consist, firstly, of the 


’ 


33 


Isinglass in entire pieces; secondly, of the 
same cut into fine shreds; and, thirdly, sonse 
to which a little chalk had been added, to pre- 
serve it dry and free from insects. Also four 
specimens of \singlass from the Bola Fish, 

These several samples of Bengal Isinglass 
differ considerably from each other in appear- 
ance, Those first received from Messrs, Cantor 
and Rogers were in oval-shaped pieces, about 
nine inches in Jength, and five in breadth, and 
at least one-quarter of an inch in thickness, 
opaque, of a brownish colour externally, but 
beautifully white, even silky-looking, when 
thin picces were stripped of. ‘These speci- 
mens had little taste or smell, but as they were 
only few in number, the smell could not be 
judged*of so well as when in bulk, 

Mr. McCleland’s specimens vary in length, 
being from six to twenty-four inches long, 
about three and four inches broad, and from 
one-sixth to one-tenth of an inch in thickness, 
Whitish in colour, rough in some places appa- 
rently from the adhoring picces of membranes 
stripped off, smooth and translucent in others, 
and occasionally nearly transparent in some, 
having something of an oily fecl when rubbed, 
and exhaling a fishy odour when in mass. Some 
of the specimens are whitish in appearance, from 
a little adhering chalk, which was sprinkled on 

D 


Bengal 
Tainglass, 
kinds of, 


Appem- 
ANCE Of, reron, 


Measra. 
Cantor and 
Rogeis's 
specimens, 


Mr. Me 
Cleland's 
specimens, 


Bengal 
Tringlass, 


Appea- 
ance of, 


Kins suit- 
eto En- 

gush ina. 

ket. 


Sale of 
samples, 


34 


t 


\ 
the soft substance to assist ils drying and io 
prevent the masses adhering together, As this 
is easily brushed off, and is, moreover, insolu- 
ble in water, it will not in any way interfere 
with the article when brought into use, 

The Isinglass cut into threads is unsuitable 
for the English market, notwithstanding that 
Isinglass for retail is cut into fine threads, as 
more convenient for general use, and for 
making jellies and soups, in consequence of the 
extensive surface, which is exposed, render- 
ing it more easily and quickly soluble. Bat 
there is a great prejudice in the wholesalomar- 
ket. to buying things ina cut or powdered slate, 
in consequence of the innumerable methods 
adopted, for falsifying and adulterating alnoat 
every drug. Machinery is used in Lorfllon for 
cutting the Isinglass into threads of any de« 
gree of fineness, and as it ix impracticable al 
present to rival this in India, besides having to 
contend against a projudice if sent in this state, 
it is preferable, and will be cheaper, to prepare 
the article and send it as sheet Isinglass, that 
isin the form Of the slit sounds themselves, 
or their purest membrane washed, cleaned, and 
dried in the best manner, : 

It has been stated that several pareels of 
Isinglass from Calcutta have-already been sent. 
to the Londgn market. Though we are not 
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acquainted with the prices which all have nengat 
brought, yet we have the fullest evidence ré- miei 
specting the cost and the out-turn of one large 
simple; and that the price was small, com- 

pared even with the original oullay. But other 
parcels have sold at a higher price. 

Many circumstances tend to produce an un- ovjectios 
favourable effect on the price of a new article tae 
exposed for sale, independent of its intrinsic 
value. In the first place, it is new and un- 
known; this will of itself repel many ordinary 
purchasers, because tlrey are unacquainted with 
ils peculiarities, and do not consider it worth 
the trouble and expense of submitting to 
experiment, more especially as they do not 
know whether they may mect with it again as 
a regular article of commerce. Others, again, 
who are willing to submit it (o trial, will only 
do so, when they can obtain it at a sufliciently: 
cheap rate, and therefore take advantage of 
ity unknown condition to depreciate its value. 
Besides, there is always a certain degree of 
trouble and risk witha new substance, 

The Indian Tsinglass prepared as it is from aoe 
the sounds of a fish, undoubtedly possesses all sropeties 
the general characteristics of Isinglass, for as 
which reason it is valued by the Chinese, and 
imporied into tifeir country from the mouths of 
the Ganges. Yet it has some positive defects, 
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which, though interfering but little with its 
general properties, may ‘give a colour to the 
objections of purchasers. 

That this Bengal Fish Sound does possess thu 
general properties of Isinglass may be proved 
to the satisfaction of any one who will boil a 
portion of it for a litle time im wator. Ef, 
after straining, it be set aside to cool, it will 
be found to congeal into a clear, tasteless, rais- 
parent jelly, which, when sweetened and fla- 
voured in the usual manner, can hardly be cis- 
tinguished from many other kinds, as has been 
observed both by My. Yarrell and the author 

Notwithstanding this, some may object to 
its appearance, as many of the specimens are 
but imperfectly prepared ; but others are fine 
and transparent enough to be mistaken (or 
specimens of Russian Book Tsinglass. It is 
not surprising, if without practical experience 
and with necessarily imperfect. knowledge, re- 
specting the best modes of preparing Lsinglass 
on the banks of the Volga, the fishermen on 
those of the Ganges should not ab first sue. 
ceed, in rivalling this anciently established 
manufacture, Taking all things, however, into 
consideration, the success of the first altompts 
is considerable, and assures us how much 
more is likely to attend the efférts of thosa who 
follow Mr. McCleland’s example, when in« 
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formed of the objections made in the London 
market to the first attempts. ‘Phe preparation 
of this Isinglags, however, appears excellent 
when compared with the simply dried sounds, 
characteristic of the Brazilian, which bas also 
the disadvantage of some disagreeable smell, 
and of portions being insoluble albumen. 

The defective preparation of Bengal Isin- 
glass is especially observable in its still retain- 
ing something of the fishy smell, as well as in 
being in part insoluble, apparently from some 
portion of the albuwinous membranes still 
continuing adherent to the purer gelatinous 
parts. It is probable, that by increased care in 
cleaning, and drying by exposnre to air, some 
of those defects may be removed, especially as 
we shail observe, in comparing the two pro- 
cesses, that much, greater care is bestowed ou 
the preparation in Russia than in Mndia. 

These objections made to the Indian Isin- 
elass in the Londou Market, aud known to 
many, are embodied in the following letter from 
experienced Brokers, to whom the author sub- 
mitted samples of this Lsinglass. 





TO DR. ROYLE, 
Sity--The three samples of Tsingtass are of a quality not 
unknown to us as from the Nast Indies, and have hitherto 
heen received in the whole or entire sheot state, and not 


Bengal 
Tainglass, 
Compried 
with Bra. 
ian, 


‘ 
May bo 
toch on. 
proved, 


Bengal 
Teinglass, 


Bengal 
Tsinglass, 
Brokess’ 
opinion 
respecting 
it, 


Chemical 
properties, 


38 


cut, In consequence of the article nol having had suiliciont 
eave bestowed upon it before being subjected to the 
process of drying, so as to remove the unpleasant fishy 
smell, it is impossible to bring it into use here for culinary 
purposes, and thereby supersede the Astrachan sorts now 
in use, and selling at 10s, to 12s. per Ib. The ast 
Indian will bo only available for brewers’ use, md then 
it must be sweeter and of better Havour than the present 
samples, ‘The Brazil is the description taken by hrewers, 
and is worth 2s. 6d. to 8s. 6d. per Ib., but is quite free from 
the objectionable smell, as is also the Samovy, which is of 
nearly the same value, and applied to similar purposes, 
Wesold a parcel of Mast Indian in sheet at public sale 
in November 1840, at 2s. 6d, per Ib. in bond, but I think 
that 38 Gd, is nearer the price it would now bring, 
TILOMAS MERRY & SON, 


18, Laurence Pountney Till, 
26th Angust, 1B, 


P.S. One of the cut samples has been bleachetl, but is 
of no more value than the unbleached one. 





Mr. Emley, also an experienced Broker, in 
examining the specimens found some which 
he considered very well prepared, though the 
majority were too thick and whitish coloured, 
instead of being colouricss and transparent; 
Mr. Rogers’s specimens he compared to the 
Cake Brazilian. 

Mr. McCleland, in sending this Tsinglass, 
writes, that in Calcutta if, was, found to corres 
pond precisely with the Russian Isinglass in 
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Chemical and Essential properties. The author 
sent specimens to Mr. Jennel of Apothecaries’ 
Wall, which he was good enough to examine. 
He complains of it as being insoluble, very 
closely resembling the Brazilian Isinglass, and 
therefore of low value, As the article promises 
to be of considerable importance as an export 
from India, it was desirable to have it submitted 
to a detailed and careful Chemical analysis. 
Mr. Edward Solly, jun., Lecturer on Chemis- 
try at the Royal Institution, has furnished the 
following account of dhe results of his experi- 
ments, 





NOTE ON BENGAL ISINGLASS, 

Good Isinglass is generally described as being one of 
the purest forms of Gelatine we are acquainted with ; it 
consists, in fact, of little else besides, and accordingly 
presents very nearly the characters of that substance, 
‘The properties of pure Tsinglass or Gelatine are briefly 
the following, Tt is transparent and colourless, or nearly 
80) Inodorous, tasteless, aud of a hard ov horny con- 
sistonce, It is bat little hygrometvic, remaining lolerably 
dey in ordinary conditions of the atmosphere, In cold 
water, it gradually softens and swells up; in hot water, it 
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easily dissolves, and forms a clear solution, which if it x 


contain as mach as a4 ggth part of its weight of Gelatine, 
has the property of gelatinizing or assuming the form of 
a soft tremulous solid as it cools, Dry Gelatine is a 
permanent and unéhangeable substance, but in solution 
it is very liable to undergo decomposition, becoming 
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Bengal mouldy and rapidly putrifying when exposed to the air; 
Teinghass, it has been observed that the ordinary and amore impure 
characters. forms of Gelatine are more liable to undergo these changes 
than the pure substance, the presence of minute quantitigs 

of acids, alkalies, and otherimpurities, greatly aceclerating 

its decomposition, All Isinglass contnins small quen- 

tities of Albumen, saline and earthy matter, and a 

peculiar substance called Ozmazome, the better sorts 
containing less, and the inferior more of these impurities. 

The Bengal Isinglass consists of Gelatine, Albumen, 

a small portion of saline and earthy substances, Ozmazome, 

and a minute trace of an odorous oil.” The Albumen 

exists in an unusually large proportion, which of course 
somewhat moclifies the properties of the Isinglass, | The 

pieces are rather unequal in composition, some of the 

thinner portions being purer and containing less Albumen 

than the others, thus three experiments gave the follow- 


ing results :— 














ISINGLASS. SOLUBLE GYLATINE. INGOLURLE ALBUMEN, 
1,000 paits 865 135 s 
Ditto 909 Ot 
Ditto 028 7% 





The best pieces have comparatively little colour ov 
smell, dissolve tolerably casily in water, and form a 
good firm jelly, which appears to have but little ten- 
dency to become mouldy. ‘The inferior pieces are some- 
what coloured, unequal in appearance, dissolve with dif 
ficulty, and have a peculiar disagreeable smell, in great 
part due to the presence of the oily, substance before- 
mentioned. I'vom the appearance and properties of this 
Isinglass, it is probable that its defects are in a great 
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measure to be attributed toa want of sufficient care in Bengul 

its preparation, and it is evident that good Isinglass Teun 
cannot be made without considerable attention is paid chaneters. 
quring the processes of washing, beating, scraping, and 
drying; all of which have a very important influence on 
the goodness of*the finished Isinglass. Some of the 
samples of the Bengal Isinglass are unquestionably very 
good Isinglass, whilst others ave decidedly inferior, in 
consequence of their being but imperfectly soluble in 
water, and possessed of a peculiar and disagreerble smell; 
it, therefore, becomes important to inquire into the cause 
of these objections, and the best way of obviating or re- 
moving them. The imperfect solubility of some, and 
more especially the thick pieces, is occasioned by the 
presence of a considerable quantity of Albumen or in- 
soluble membranous matter, having most of the properties 
of Albumen, which is not only itself insoluble, but in 
addition renders much of the Gelatine, with which it is 
associated, likewise insoluble. It is more than probable 
that the greater part of this albuminous substance might 
be readily removed by sufficiontly scraping the Isinglass 
duving its preparation, Attention should also be directed 
to the process of drying, as, if not properly dried, it might 
possibly undergo a slight change or decomposition, and 
become partially converted into a more insoluble form 
of Geclatine, A more important objection is the sinell, 
which, however, may likewise to some extent be traced 
to the preparation. When the inferior picces of this 
Isinglass are boiled in water, the surface of the fluid soon 
becomes covered with a very thin film of oily matter, 
and the disagreeable fishy odour is then very strong; 
when, however, the boiling or simmeying has continued 
for some little time, the surface becomes clearer, and the 
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odour gradually diminishes ; so that by boiling for some 
time, good and strong jellies may be easily made, having 
little, if any, more smell than those made with ordinary 
Russian Isinglass. Great care should be taken that the 
Isinglass is as little as possible contaminated with the 
animal fluids of the fish, because when this is the case it 
is very difficult completely to purify it by subsequent 
washing, anda little attention to such points as these would 
greatly improve the value of the produce, It would be 
easy to suggest plans for the removal of the bad odour 
of the Isinglass, but it would be far better if it can pos- 
sibly be prevented by increased care in the preparation 


and curing. 
e E. SOLLY, Jun, 
Lectinar on Chemistry at the Royal Institution, 


From the foregoing analysis and observa~ 
tions, it is evident that the Bengal, possesses 
all the essential qualities of good Isinglags ; and 
that with a little more care and some modilica~ 
tion in the process of preparation, itis probable 
that (he smell might be got rid of, as well as ¢ 
considerable portion of the albuminous parts, 
How these very desirable objects, may be best. 
carried into effect, will appear when we can 
compare the mode of preparing Isinglasy in 
India with that which has been so long and go 
successfully practised in Russia. 

Mr. McCleland, in the manuscript which 
accompanied his specimens, states that, “ The 
Sounds when received fresh are opened and 
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stripped of the vascular covering and internal ee 
membrane, washed, and at once made up into prea 
any form the manufacturer finds most con- 2 
venient for packing. The article requires no 

further preparation than this :— 

“When dry, before il reaches the manufac- 
turer (which is commonly the case, the fish 
being caught at a distance, towards the sea), 
the sound is to be opened, and as much of the 
lining membrane removed as possible by the 
hand. A large earthen vessel is then filled with 
sounds, and water poyred into it, and the whole 
covered up for twelve hours, when the sounds 
will have been brought back to their original 
soft state, in which they may be perfectly 
cleaned, as if they had been obtained fresh. 

“For the removal of discoloured parts, ag 
well as for perfectly softening the more solid 
portions of the Sounds without dissolving the 
thinner parts, they are steeped a short time in 
alum water, that is, an ounce of alum in four 
or five gallons of water. When saturated, each 
Sound is to be taken out and spread on alinen 
or cotion cloth, also saturated with alum water, 
and then rolled tight up and set aside for . 
twelve hours, and this process is to be repeated 
until the Sound is perfectly bleached, when 
it may be cither drawn out between the fingers 
into shreds in the direction ef the fibre, or 
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rolled into thin plates. When the quantity in 
hand is large, a little chalk is sprinkled over 
the soft substance after it has been rolled, 
This adhercs as long as the Isinglass is soft, 
but may be dusted or rubbed off when it «dries, 
There is, however, no harm in allowing it to 
remain on the surface, as in case of exposure 
to damp during the voyage, it may act as a 
preservative, and it can always he casily 
rubbed off before use.” 

If we wish to compare this, with the method 
of preparing Isinglass onche shores of the Cas- 
pian, we shall find that it is difficult to get any 
account, which is sufficiently minute for a manu- 
facturer to take as a guide, in all the details 
of the operation. Most of the accounts pub- 
lished, however, are by scientific travellets, and 
therefore, worthy of attention, but the prepa- 
ration of Isinglass is ouly one of the miumcrous 
subjects which they describe, 

The earliest account pretending to any ac- 
curacy is that of IL. Jackson, pubdished in 1788, 
in the 63rd vol. of the Philosophical "Transac- 
Uons, who says he made an unsuccessful voy~ 
age to Russia to learn the mode of making 
Isinglass. But he afterwards succeeded in get- 
ting the necessary information. ILis object 
was to find a good substitute for brewers in 
fining their béer, Tor this purposo, he first 
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ascertained experimentally that Isinglass, or 
the natural membrane of the Sounds of Fish, ‘is 
much more efficacious than any solution of 
giue, that is of Gclatine as it would now be 
called, Ile dgscribes the Sound as taken from 
the fish while sweet and fresh, slit open, washed 
from the slimy sordes, divested of every thin 
membrane which envelopes the Sound, and 
then exposed to stiffen in the air, He also 
details the mode of making, and gives figures 
of the long and short staple, and of the book 
form of Isinglass. 

Tite Sounds of the Cod and Ling, he states, 
bear great analogy to those of the Sturgeons; 
and that they had been prepared and employed 
as substitutes for the foreign Isinglass in fining, 
and with similar eflects, exceptin warm weather. 
The only peculiarity, he describes in their pre- 
paration is, that when the Sounds are slit open, 
they are washed in lime water, in order to absorb 
their oily principles ; and then in clean water, 
when they are laid upon nets to dry. Te also 
states, that since this discovery, and before the 
publication of his paper, forty tons of British 
Tsinglass had been employed ; also that several 
specimens of fine Isinglass had been obtained 
from North America, in consequence of adver- 
tisements distributed in different parts, offering 
premiums for the Sounds of Stu'gcon and other 
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fish. In this we may probably trace the origin 
ofthe American trade in Isinglass. 

The several distinguished naturalists who 
were employed by the Russian Government in 
exploring the different parts of that extensive 
empire, have collected valuable information 
on this, as on many other subjects. ‘This we 
find incorporated inseveral works, as in Tooke’s 
View of Russia, published in 1799, and in the 
recent one of Brandt and Ratzeburg (v. p. 17). 

Brandt and Ratzeburg describe the swim- 
ming-bladder as consisting of three membranes, 
the outer or peritoneal coat, the middle fhem- 
branous and muscular one, and the inner glossy 
highly vascular coat, which has a pulpy appear- 
ance, and is the membrane which forms the 
best Isinglass. The species which yield it are 
the Great Sturgeon, Osseter, Sevruga, and 
Sterlet, also the Sidurus Glanis, Barbel, Cypri- 
nus Brama and Carpio and Pereu luctoperca, 
which do not belong to the tribe of Sturgeons. 

In the fisheries of the Caspian and Volga, 
where the system is most complete and the 
division of labour the greatest, the Sounds and 
Rocs are extracted immediately the fish are 
caught, and delivered over to the Isinglags and 
to the Caviare makers. The fresh Sounds are 
first split open and well washed, to separate ihe 
blood and any adhering extraneous matter 
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(on the Lake Baikal, warm water is used, ac- 
cording to Georgi) ; they are then spread out, 


and exposed to the air to dry, with the inner 


silvery white membranc turned upwards. This, 
which is nearly pure Gelatine, is carefully 
stript off, laid in damp cloths (or left in the outer 
covering), and forcibly kneaded with the hands. 
It is then taken out of the cloths, dried in the 
form of Leaf Isinglass, or rolled up, and drawn 
in a serpentine manner into the form of a heart, 
horse-shoe, or lyre (long and short Staple), be- 
tween three pegs, ow a board covered with 
theur; here they are fixed in their places by 
wooden skewers. When they are somewhat 
dried thus, they are hung on lines in the shade 
till their moisture is entirely dissipated. The 
oblong pieces are sometimes folded in the form 
of Book Isinglass. In order to oblain good 
Isinglass, it is necessary to have well-arranged 
rooms to dry it in, as at Astrakhan, 

Tt has been questioned by some anthors 
whether any siuglass is prepared with the aid 
of heat or of solution, but such will come rather 
under the head of Gelatine, or of Fish-glue, 
than of Isinglass. There is no doubt, accord- 
ing to Pallas even, that at the lower parts of 
the Volga, a fine Gelatine is boiled out of the 
fresh Swimming-bladder, and then poured into 
all kinds of forms. In Gurief, a fine boiled 
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Fish-glue is prepared, perfectly transparent, 
having the colour of amber, which is cast into 
slabs and plates. The Ostiaks also boil their 
Fish-glue ina kettle. The Common Cake Isin- 
glass is formed of the fragments of the other 
sorts: these are put into a ilat metallic pan, 
witha very little water, and heated just enough 
to make the parts cobere like a pancake, when 
it is dried, Parts of the Sounds of Stlurus 
Glanis and Barbel are also boiled ; but, as the 
glue does not entirely dissolve, the liquid is 
strained, to separate the filaments from the Gela- 
tine. Besides these, the cartilaginous and ten- 
dinous parts of several fishes are boiled down 
to form Fish-glue. 

The Osseter yields the best kind of Isinglass; 
that of the Beluga is the worst obtaineil from 
the tribe of Sturgeons, but this is said to be 
improved by the addition of that of the Sev- 
tuga and Sterlet. The Glue of the last is the 
most. tenacious, and is valucd for inlaid cabinet 
work. Russian authors state that Isinglass is 
sometimes adulterated by the intcrmixture of 
pieces of common bladder and of the intestines 
of animals. 

In comparing the Russian and Indian pro» 
cesses, we observe a general resemblance, 
though the differences are considerable enough 
to modify soméof the results. In the first place, 
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the Russian manufacture, being more extensive, 
has men especially devoted to the prepara- 
tion of the Isinglass, while others prepare the 
Gaviare, or salt the fish. ‘The inner membrane 
also of the Sturgeon yields the best Isinglass, 
while in the Sele it seems to be rejected. ‘This 
would account for the more fibrous nature of 
the Bengal Isinglass, though it does not follow, 
that in the Sele, the innermost is the best. A 
decided improvement would be effected if the 
Isinglass were prepared as soon as possible after 
the fish is caught. The Sounds should be ex- 
tracted, split, and more carefully washed (per- 
haps with lime-water) than the native fishermen 
ave likely to practise if left to themselves, be- 
sides being fréely exposed to the air. 

Thee lightest kind of roof at the nearest 
point, as at Saugor Island, would probably en- 
able the Sounds to be better dried than when 
exposed to a powerful sun, as in the latter case 
the oily partg may melt and be more exten- 
sively diffused, through the membranous struc- 
ture, than would be the case in drying in 
the shade. Part of*the oiliness and smell 
may probably be removed by chemical re- 
agents, as lime and chlorine, but their use (un- 
less very careful) is likely to leave a taint, 
which would be objected to by purchasers. 
Thus some Isinglass has beem employed for 
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glazing calicoes, and an attempt was made to 
substitute glue, but it was found that the im- 
purities which the Gluc contained changed the 
colours of the printed calicoes. a 

The Indian Isinglass as at present prepared, 
is complained of as too thick, if intended to 
come into competition with the superior va- 
rieties of Russian Isinglass. Some of it may, 
without difficulty, be rendered thinner, for even 
in the dried state, layers of membrane which 
display a fibrous structure may be stripped off, 
and which no doubt contain the greater portion 
of the insoluble Albumen. It might also be 
made thinner by beating, or pressing between 
iron rollers or marble slabs, as is done with 
American and some kinds of Brazilian Isin- 
glass. The extra Jabour which this woaud re- 
quire might be profitably saved, by not tearing 
it into fibres, in which state it is disapproved of 
in the market; but it might still be cut or 
rasped into a state fit for domestic use. The 
refuse should be turned to account 5 the soluble 
parts of the Sounds separated from the inso- 
luble, and poured out int6 thin plates and dried 
on nets, as is done with some of the Gelatine 
of commerce, 

By these means, or by others which will no 
doubt suggest themselves, when the objections 
to the Indian Asinglags are known, the manu- 
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facturers will be able to improve it to the 
degree requisite to enable it to occupy a 
permanent, as well as a high place among the 
Isinglass imported into the principal markets 
of Europe. Though the first quantities sent 
from India brought only 1s. 7d., others have 
been sold for 3s., and a few samples have been 
valued at 4s. per pound. Besides this opening 
for an extensive sale in the European market, 
even in the present state we know there is al- 
ways a constant demand in China for the Isin- 
glass of Bengal. This will no doubt afford 
sufficjent encouragement to persevere in the 
extension and improvement of this newly 
established and highly promising article of the 
export trade of India to Europe. 

Seeing that so large a quantity as 800 or 900 
maunds, of the Sounds of Fish, that is of 
Isinglass, is exported from the neighbourhood 
of Calcutta, it is certainly remarkable that it 
should never have attracted the attention of 
any one, even as an object of curiosity. Still 
more so that it should have escaped the notice 
of mercantile men, as Toubtless a knowledge of 
the fact might have been turned to profitable 
account. But now that it is known, those 
who are interested in the improvement of 
the Resources of India, will not fevl satisfied 
with secing a lucrative trade gonfined to one 
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place, when there is every probability. that 
itanight be profitably practised at. many points 
of the long extended coasts of the British 
Empire in India. - N 

~ Jt becomes desirable, therefore, to ascertain. 
the points where the fishes yielding Isinglass 
in the Hoogly and the Sunderbuns resort. to in 
shoals, if at the mouths of the Ivrawady and 
Burrampooter, or at those of the Mahanuddy, 
Godavery, and Cauvery, or in the Gulfs of 
Cambay and Cutch, or at the mouths of the 
Indus. Also, whether there are not, in these 
situations, other fishes of which the Swimming- 
bladders are at least as easily convertible into 
Isinglass, At the same time we should in- 
quire whether Isinglass or anysimilar substance: 
is. at _present:. exported, by the page or 
others, from these situations, - 

The fondness: of the Chinese. for all gelati- 
nous substances:is well known; and bas been 
described by all those who have visited their 
country and partaken of their banquets. “In 
addition. to employing, animals and parts of 
animals'which ave rejected in other. countries, 
as articles of diet, they import various sub- 
stances which-can be valuable only.as yielding” 
Gelatine of different degrees of purity; of these 
we have’ ‘examples in Agar-Agar, : Tripang, 
Birds’-nests, Shark’s-fins, and. Fish-maws. 


& 
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The Agar-Agar is a species of Fucus or Sea- 
-weed, exported from the islands of the Indian 
Archipelago, as a-portion of the cargo of every 
junk,. It forms a gelatinous: mass with water, 
to which the Chinese add sugar.; and use it as 
a sweetmeat.” Anotlier Sea-weed (Gracillaria 
tena) is imported in large quantities into 
Canton from the coasts.of Fo-kein and Tche- 
kiang, and is supposed to be an ingredient of 
the Chin-chou glue or jelly. Another species, 
a native of Ceylon (Gracillaria lichenoides) 
is also of a gelatinous’ nature; and. after 
being washed. in fresh water and. pressed’ to 
‘yemove the salt and some mucilage, is. em- 
ployed as a preserve. This is thought to be 
the substance, which by some is considered 
to bea species of Gelidium, and by others the 
spawn of fish floating on the surface of the sea, 
made. ‘use of by the Salangana, or Esculent 
Swallows, in constructing their nests, which are 
so highly esteemed by the Chinese. Thatap- 

» pears, however, to.be.a viscous secretion of the 
salivary glandgof the mouth and stomach of the 
bird, like what is ubserved hanging from the 


Agate 
Agat. 


Gelatinons 
substances: 
exported Co 
Chinn, 


Sea-weeds, 


Edible 
Hints’ 
nesta, 


bill of. the-common Swallow. The nests, Mr. 


»Grawford remarks, both in external appearance 
and ‘consistence, resemble.a fibrous. ill-con- 
cocted:Isinglass. At.all events, the best kinds 
are sold-for about £5,183. a4d. per pound, 
and, even as high as 4,200 Spanish Dollars 
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per picul; these last, therefore, are more 
valuable than their weight in silver. Mr. 
Crawford calculates that not less than 242,400 
Ibs. of different qualities (white, middling, amd 
black) are yearly imported from the Indian 
Islands into China. 

Mr, Crawford, after stating that the Fisheries 
of the Indian Islands form a most valuable 
branch of their commerce, and thatagrcat variety 
of the fish caught, are dried in the sun, proceeds 
to observe that “ ordinary dried fish forms no 
portion of the foreign exports of the Indian 
Islands, but three singular modifications ‘of it 
do, Fish-maws, Shark-fins, and Tripang,, all 
of which are sent to China in large quantity.” 
The Tripang Swala, or Beche de Mar, often 
called Sea Slug, one of the tribe of Tolothuria, 
ig an unscemly-looking molluscous animal, 
which constitutes, in quantity and value, one of 
the most considerable articles of the exports of 
the Indian Islands to China, There are fish- 
eries of Tripang in every island,of the Indian 
Archipelago, from Sumatra to New Guinea, 
and upwards of not less than 8,000 cwt. are 
yearly sent to China from Macassar. The price 
ranging from 8 Spanish Dollars per picul to 
20, and as high as 115, according to the quality. 
The'same author stales, that Shark-fins are 
exported to China from every maritime country, 
between the Arabian Gulf and Lhe East Indian 
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Islands. A picul of Shark-fins usually sells 
in China as high as 32 Spanish Dollars, or at 
£6. 1s. per ewt., which high price makes it 
evident, that they are only articles of luxury for 
the use of the rich. In the market of Macassar, 
the ordinary price is about 15 Spanish Dollars, 
or £2. 16s. 83d. per cwt. 

Of the three substances mentioned by Mr. 
Crawford as exported from the Indian Islands, 
one only remains to be noticed, and this is 
Fish-maws. But of this he merely says, that it 
“ is a favourite article of the strange luxury of 
the inhabitants of that country, often bringing 
as high as 75 Spanish Dollars per picul, or 
£14, 8s. 6d. per cwt., in the market of Canton.” 
Neither in liis nor in any of the other works 
which*the author has had an opportunity of 
consulting, has he been able to find any de. 
scription of fish-maws. The name had fie- 
quently strack him, when endeavouring to as- 
certain the countries which actually produced 
different drugs, by tracing their names from 
one price-current into another. Being unac- 
quainted with this subsiance and unable to pro- 
cure information respecting its nature, he 
placed it in a list of subjects for inquiry. 

In the course of the present researches re- 
specting the production of Isinglass in hidia, 
the subject recurred to his mind} he then again 
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referred to the price-currents, and finding that 
fish-maws were imported into Canton and ex- 
ported from Bombay, he was induecd to con- 
sult the official accounts of the exports and 
imports from the three Indian Presidencies ; 
and was surprised, as, no doubt, others will be, 
to find, that not less, than to the valuc of nearly 
forty thousand pounds of Shark-fing and Fish- 
mats was exported in one year from Bombay 
to China, being first imported from the great 
variety of places mentioned below, and sold at 
the following prices:— , 


‘The price of Fish-maws was from 90 to 108 ra, permaund in 1836-37 
Ditto ditto ditto 92,8 to 95 ditto in 1837.88 
Ditto Shark-fina ditto 18 to 25 ditto in 1830-87 
Ditto ditto — ditto 35 ditto in 1887.38 


QUANTITIES AND VATUS OF FHARK-EING AND TIGN-MAWS IMPORSTD 
INTO AND CAPORTHD FROM WOMBAY IN INH yt Aus 








Sharh-fins and Fish- 1836—87, 1837-38, 
maws, 














Comte beg Valuer | Gyet, tha) Value, 
38 0) 1,809] 87 66 2,709) 
5 52 225" 
915 72) 32i'75) 461 81] 14,818) 
1,849} 69,080}2,456 70) 80,721 
417 101] 10,874) 617 96 | 14,859 
Ol} 81,916 0 1834 512) 
Goa, Demaun, and 70) 15,748] 68 63 4,981 
Subordinate Poits— 


Panwell and Concan.,.) 101 98 6,330) 188 6 3,726 
Guzerat wissen! 15 90 680) 108 49 4,137] 





Cutch and Scinde. 





Imports into Bombay «(4,172 0) 164,931) 4,846 103 | 1,490,520 
Exports to China nigreeee 8426 28] 3,092,076) 5,088 80 | 2,55,1 15} 


























‘ 57 








Besides these there were imported into Ma- 
dras :— ° 
Shark-fins, and Fish-maws, 1837-38, 
le 
4 Cwl Ms. Value. 


Imports—Fort St. George 


From Ceylon and Tianquebar suns] 6b 0) 262 
*® From Ganjam, Vizagapatam, Rajalmnn- 
dry, and along the Coast sarees 105 0; 3,814 


| 






Exports— 
To China and Straits of Mulacea ...14..f1,048 0} 22,880 
From Tanjore to Straits of Mutacea 89 11,527 












From the quantitics of Fish-maws, which, the 
author thus unexpectedly discovered, were ex- 
ported, and the high price which was paid for 
them, that is from 2s. 1jd. to 2s. 63d. a pound, 
he concluded that the substance must be well 
known ; or if not the fish, at least the part of 
the fish which was so called. But on inquir- 
ing of several gentlemen well accuainted with 
the products and commerce of Bombay, he 
was unable to obtain any more precise inform- 
ation than he had already procured. Fe then 
applied to Mr, Malcolmson, of the respected 
firm of Forbes and Co.,, to obtain for him the 
requisite information, and, if possible, a sight of 
a specimen, if there should be any in London. 
Mr. Malcolmson was good enough to send him 
some specimensof different sizeg, of the Bombay 


* Fish-maws from Rajahmundry, Tanjoe, Tinnivelly, 
and Afalubar. 
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Fish-maws. Onexamination, these proved to 
besecomposed of a sac-like membrane, which 
had been slit open ; some were small, thin, and 
transparent, others three and four inches across 
in both diameters, something of the shape of 
short purses with spring clasps, of a light 
colour, and semi-transparent ;— resembling 
the ordinary qualities of Isinglass, especially 
some of the Brazilian kinds, in appearance. 
On submitting these to Mr. Yarrell, he pro- 
nounced both kinds to be the Sound of a 
Fish which he thought might perhaps be the 
same species, but at different ages, and that it 
was apparently allicd to the Gurnards. It is 
interesting to observe, Cuvier mentions that 
there are species allied to Trigla hirundo (or 
the Sapphivine Gurnard) in India. 6 
Thus we see that Fish-mawsare Fish Sounds ; 
and as Fish Sounds were carried away by the 
Chinese from the vicinity of Calcutta, at the 
rate of about a shilling a pound, without any 
one being apparently aware of it; so in Bom- 
bay a commerce has long been established in 
Fish-maws, at about double the price of the for- 
mer, without its being generally known that it 
was Isinglass which was thus exported. The 
Chinese, therefore, obtain from India, what we 
impoft from Russia and Brazil, and in this re- 
spect exhibit nO greater strangeness of taste 
than we do ourselves. T’or they give only akout 
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the same price (£14) which is obtained in the 
London Markct for Isinglass of the same qua- 
lity; while we give as much as between £60 and 
£70 for the best kind and between £90 and 
£100 when we require this for consumption. 
The large quantities in which these Fish- 
maws are collected and exported from the Port 
of Bombay (independent of what Mr. Craw- 
ford mentions as exported from the Indian 
Islands to China), indicate that very large 
numbers of Fish must have been caught; 
in fact, that the matives of these various 
countries must be in the habit of paying very 
considerable attention to Fishing in general, 
We are thus almost insensibly led from a 
consideration of the mode of preparing the 
Sounds of Fish, to that of the methods of pro- 
curing and preserving the Fish themselves ; 
also to the amount to which these processes are 
practised, or to which they may be extended. 
The most cursory inspection of the preced- 
ing table of the imports into one port, shows 
that Fishing must be followed to a con- 
siderable extent on the African Coast, and the 
Gulfs of Arabia and Persia. The Arabs have 
indeed, from the earliest times, been noted as 
navigators, and for having been the carriers of 
the produce of India to the shores of the’Red 
Sca and the Banks of the Euphrates, which 
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. thence found their way into Egypt, Syria, and 


‘amen, Eturope. ‘The Natives of India ave generally 


supposed to be little addicted to the sea, or to 
availing themselves of the treasures which 4 
affords ; but the foregoing table shews that the 
Gulfs of Cutch and Cambay, as well as the 
Malabar and Coromandel Coasts, all send the 
spoils of the sea to be exchanged for the 
treasures of the land. We know also that 
Fishing is practised to a considerable extent 
in the vicinity of Bombay, Madras, and Cal- 
cutta, as well as everywhore in the rivers, in 
the interior of India. It may be thought that 
this change has taken place in modern timés, 
but if this were so, it is curious that Menu 


Atthetime (Who is said to have flourished 800 or 900 years 
ofMen. before the Christian era) should in hig Insti- 


In the p 
sent day. 


tutes have made an exception in favour of ad- 
ventures at sca, when limiting the legal inter- 
est of money, and that Fa-hian, in the fifth 
century, made a voyage from Ceylon and Java 
to China in a vessel belonging to Brahmins. 
re In the present day, Sir A. Burnes represents 
“the mariner of Cutch as truly adventurous,” 
putting to sea for a trifling reward, and stretch- 
ing boldly across the occan to Arabia, the 
Red Sea, and the Coast of Zanguebar in 
Africa. The sea vessels of Curachec sail to 
Muscat, Bombay, and the Malabar Coast; and 
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the fishing-boats at the mouths of the Indus 
he describes as good sea-boats, sailing very 
quickly, and as numerous, because the fisheries 
there are extensive, and form a source of com- 
merce. So Dr. Cantor states, that at the 


Tndin. 


Tisheraon 


. Ol 
mouths of the Ganges, the Fishermen have sca- 


going boats, which they build themselves ; and 
that they are a superior description of Indian 
Sailors, of mach more industrious habits than 
the majority of the natives of India. If we 
look’ still further to the castward, we shall sce 
the Burmese and Sigmese almost living in 
boats, and the Malays most formidable as 
Pirates in the Indian Seas. Mr. Crawford re- 
presents the Indian Islanders as expert fisher- 
men, and that there is no art which they 
carry to such perfection as fishing, which the 
nature of their climate allows them to practise, 
with hardly any interruption, from one end of 
the year to the other: the fixhing-boats pro- 
ceeding to sea with the land-breeze at an carly 
hour of the moyning, and returning with thesea- 
breeze a little after noon. The fisheries afford 
a most valuable branth of their commerce, as 
a great variety of their fish ave dried in the sun, 
or salted and dricd, and sent by the inhabitants 
of the Coast in large quantities into the interior 
of their islands, or transmitted to every part of 
the Archipelago. i) 
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Seeing that the inhabitants of the Coasts of 
these various countries already practise fishing 
to some extent, it is desirable to inquire whe- 
ther this may not be still further extended. 
Dr. Cantor has particularly called attention to 
the importance of attending to, afid encouraging 
the sea fishery, in a paper which the author 
had the honour of presenting to the Royal 
Asiatic Society, and which is published in 
their Journal. Sea fishing, Dr. C. states, is 
carried on to a very small extent, chiefly’ be- 
cause the distance to Calcutta is too great to 
allow of the carriage of fish in a fresh gtate, 
The only class of fishermen who have sea-built 
boats inhabit villages situated near the en- 
trance of the Hoogly. Their chief and most 
profitable employment consists in attending, 
with their boats, on the shipping entering and 
leaving the river, for which they receive 16 
rupees per diem. Whenever this employment 
fails, they resort to work with their nets, which 
they drag during high water along the coasts 
of the Sunderbuns. T'wo or three times are, 
generally speaking, sufficient to load a boat 
with fishes and shelJ-fsh (a truly prodigious 
quantity being brought up in a few hauls). 
The larger portion of the prize which is not 
consumed or otherwise disposed of on the spot, 
isthen preserved. This process consists simply 
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in dividing the fish, taking out the viscera, and 
spreading them in the sun till they become 
sufficiently dried. 

.* With a view to ascertain how far the locality 
and climate would favour the process of salting 
and drying fishes on the coasts of Bengal, 
Captain R. Lloyd (who, as Marine Surveyor 
General, has always evinced a strong desire to 
inquire into the natural products and resources 
of those localities which by his indefatigable 
zeal*have been surveyed), caused a series of 
experiments to that effect to be tried on board. 
The materials submitted 1o trial were either 
purchased from fishermen at the rate of three 
rupees a hundred, or supplied by the nets be- 
longing to the fishing-boats attached to the 
survey, The experiments turned out so satis- 
factorily, that I feel convinced that the process 
of curing, salting, and drying fishes, may casily 
be accomplished there during the north-cast 
monsoon, that is, during the period from 
15th October, to the 15th of April.” (Canior, 
4, ¢,) i 

Dr. Cantor did not*fail to take advantage of 
the opportunities which others neglect, and 
made himself acquainted with the natural 
history of the part where he was placed. Thus, 
while discharging the medical duties on bgard 
the Honourable Company’s suryeying vessels 
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Indi at the Sandheads, he ‘examined the Fishes 
Buaherye of the northern part of the Bay of Bengal, and 
those of the Gangetic estuaries. Te observes, 
that by reference to the icthyological works 
of Dr. Russell, Dr. Buchanan, Baron Cuvier, 
and Mr. Bennet, describing the Fishes from 
different Indian logalities, he found that at 
least one-third, perhaps one-half, out of up- 
wards of a hundred species, which he examined 
between Calcutta and the 21° of N. latitude, 
were not noticed by the above authors. "The 
fact is, as he states, he observed many species, 
inhabiting a more southern latitude, which werc 
brought up towards the mouths of the Ganges, 
by the strong flood-tides prevailing during full 
moon, while others only temporarily enter the 

rivers during the spawning season. —_y 
The Polynemus Salliah, or Saccolth, lias 
already been mentioned ag entering the mouths 
of the Ganges in shoals. The Kharrah, 01 
Indian Mackerel, a species of Thynnus, is 
Impota- Yather uncommon in these estuaries, but il 
tons oF must be found in abundance on the Burmese 
fom Bu coast, as from thence,°great numbers, in ¢ 
dried state, are annually imported into Ben- 
gal. The Cartilaginous fishes, Dr. C, states, 
abound in numbers and species, and are 
remarkable for their wide geographical dis- 
wibution. ‘The Sharks enter the rivers to 4 
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considerable distance from the sea. Shark- 
skin, he says, is used by the native workman 
for polishing wood and ivory; and Shark-fins 
we have seen are largely exported to China. 

Of the better known salt-water fishes of a 
wider geographical distribution, such, for in- 
stance, a8 are valued as articles of food, at the 
three distant points, Calcutta, Madras, and 
Bombay, the market of the first is the least rich 
in varieties, in consequence of its greater dis- 
tance from the sea, The abundance of the 
supply, however, makes up for what it wants 
in vaviety; and the great demand for fish af- 
fords a livelihood to great numbers of fisher- 
men, who every night spread their nets in the 
river, and in the salt-water lake. 

ThesLates nobilis, different. species of Poly- 
nemus, and the Mugil Corsula daily cover the 
tables of Europeans, who will more readily 
recognise these fishes under the names of the 
Begti or Cockup, Sudjeh, Tupsi (Mango fish), 
and the Indian Mullet, At the Sandhcads, 
may be found some of those delicious fishes, 
which are more familiar to the residents of Ma- 
dras and Bombay; for instance, the Indian 
Soles, the Roll-fish, and, above all, the Black 
and White Pomfrets, and the Bummoloh, which 
latter, in a dried stato, is known by the name 
of the Bombay duck. Of thee, the Indian 
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Mullet is the most widely distributed, being 
common in the Straits of Malacca, the Bay of 
Bengal, the Persian Gulf, and the Red Sea, 
also at the Cape of Good Lope. ry 

“The bazars in Calcutta,” Dr. Cantor re- 
marks, “are always stocked ‘with an ample 
supply of dry fish, which is consumed partly 
by the European and native shipping of that 
port, partly by the poorer classes of Bengal, 
and the Upper Provinces. Cargoes of this 
article are annually imported by the Burmese 
and the Arabs.” n 

But as no duty is levied on the importation, 
Dr. C. had been unable to ascertain the actual 
amount, which, however, from the information 
he obtained from European and native mer- 
chants, he had no doubt was considerable. By 
examination, he found these dried fishes to 
consist chiefly of the Bummalos, the above- 
named Siluroid Fish, which sells in Calcutta 
at the rate of four or five rupees a hundred, 
the Indian Mullet, the Sudjeh, the Begti, and 
the Kharrah or Indian Mackerel. 

The demand for dried fish exists all along 
the coasts of the Peninsula, as the author, by 
examining the official accounts of the com: 
merce of the different districts of the Presi- 
dency of Fort St. George, finds that, dried and 
salted Fish aré imported from Bengal, Pondi- 
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cherry, Ceylon, Travancore, Goa, Bombay, and 
Arabia, also sometimes from the Maldives into 
Ganjam, Madras, Tanjore, Tinnivelly, and Ca- 
nara, as will appear from the following table. 
Of the quantity imported, a small portion, to 
the value of 1, 609 yupees, was taken into My- 
sore, and to the value of 1,087 rupees exported 
to the Straits of Malacca. 


Salted and died Fish, 
aumported into, 


* Ganjam to value of 5,377 Pa tema Bombay, Arabia, 
Madias ditto 7,921 f Ceylon, and Tiavancore, 
Tanjore ditto 1,81 Ceylon, 

plinnivelly ditto 8,512 Travancore and Malabar, by sen. 
Ditto ditto 69,590 Tiavancore, by land, 

Canora —dutto o,oar{ ra and Pondicher- 
Ditto ditto 8,625 Gon, by land. 


Rupees, * From, 


That considerable attention must be paid to 
fishing all along the coasts is evident, from these 
facts as well as from those adduced respecting 
Fish-maws and Shark-fins. At Bombay the 
large quantities of the Bummalo, which are 
both consumed and exported, prove the same, 
though, from no duty being levicd, we are un- 
able to ascertain the quantities which are cither 
caught or exported. At the mouths of the 
Tndus, the fishery is extensive, and there, no 
doubt, some of the Fish Sounds are procured. 
This is evident from the imports, into Bombay, 
and from Lieutenant Carloss stating, that Cod 
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Intim Sounds and Shark-fins are exported from Ca- 

Fishery, yachee. The former are, no doubt, Fish-maws, 
perhaps Sounds of Polynemi, as Mr. McCle- 
land suggests, but they may also be those of 
other fish; as the specimens of Fish-maws given 
to the author by Myr. Malcolmson, are very 
different in form from the Isinglass sent from 
Bengal. 

Inciensing Mr. McCleland, in his paper, calls attention 


supply of 
fskinin, to the very important subject of i increasing 


wero! the supply of fish in the interior of India, 
Wherever there are any-large pieces of water 
for the purposes of irrigation, as in the Penin- 
sula of India, these he conceives might support 
quantities of fish, if proper kinds were selected, 
and pains taken to destroy the injurious ani- 
mals, in the season when the water i suili- 
ciently low for the purpose. Ile also suggests 
that at the different sanitaria which have heen 
established in the mountains, it would be 
desirable and easily practicable to form rivaria, 
which would at all times yield a.supply of fish. 
This might, as he suggests, be donc by damming 
up a portion of some of the valleys through 
which the mountain streams pass. 

Curing of He also further recommends that the natives 

oe of India should turn tlieir'affention to the 
curfng of fish in districts on are abun- 


dant, and sending them to offiers where they 
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are less so,and for consumption at scasons when 
fresh fish becomes scarce. ‘The cold seasqn, 
from November to February, when most fishes 
ave taken, is short. The fishermen not having 
the means of curing their fish, have nothing to 
stimulate them’ to any exertion, beyond what 
can be consumed when fresh. Had the fisher- 
man the means of preserving the result of his 
labours, his chief market would commence 
when the fishing season ends, and his industry 
would then become a permanent benefit to him- 
self and the country at large.”* 


* My, McCleland observes that it must have been long 
known, that the difficulty of preserving meat depends more 
on the state of the atmosphere in regard to electricity and 
moisture, than on temperature, &c, With salt and other 
means af, hand, he conceives there would be no difficulty in 
curing fish in an Indian climate in the months of November 
and December, when the Sullea fishery could be carried on. 
On this subject, of very considerable interest, My, C. R. 
Robison, one of the magistrates of Calcutta, remavke: “ It 
would be a famous thing if these enormous fish (the Salea) 
could be cured, as well as their Isinglaes obtained ; and I 
cannot help thinkthg the measure very feasible, if the fisher- 
men at the time of taking them and cutting them up, dipped 
them first into weak chloride of soda, mixed with a small 
quantity of impure pyroligneous acid. This would not only 
preserve the fish till the salt acted, but improve the flavour.” 
The pyroligneous acid, or a solution of Creosote, would 
probably produce the desired effect; if My. R.'s hint is 
followed literally, the mixture would prgduce an acettte of 
Soda. 
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Haviwe thus briefly taken a general view of 
a very extensive subject, we may appropriately 
conclude with a recapitulation of the principal 
points which have been discussed, and a pro- 
spective view of the important objects to be 
attained by perseverance in and an extension 
of the course which has been commenced, 
Isinglass, we have seen, has long been an article 
of commerce from the regions where it is still 
produced of the best quality; and chiefly by the 
tribe of Sturgeons, which singularly abound 
in seas that without them would be destitute 
of peculiar objects of interest for other yrts of 
the world.—Yet even in these seas it is ob- 
tained from other fishes. 

As the demand for Russian Isinglass, like 
its price, increased, so the former was carly 
met by the application of the Sounds of fish 
abounding on the coast of Britain, like the 
Cod and Ling, and also of the skins of Soles, 
Now the present wants are supplied from other 
climates, as from the coasts of North America 
and of Brazil, and by other tribes of Fishes, 
whith, though yielding Isinglass of inferior 
quality to the Russian, is yet sufficiently good 
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for some of the purposes to which it is applied Somnory. 
in the arts. \ : 

Though the cartilaginous Sturgeons dre not 
inhabitants of the Indian Seas, yet we have 
seen that cartilaginous fishes abound there. 
These may thefefore yield Isinglass. Species 
of Silurus yield it in Russia and Brazil, and like- 
wise in India ; in North America a Labrus, and 
in India a Bola, which belong to the tribe of 
Scienoidex. In Europe, it is obtained from 
spectes of Cyprinus, and nowhere do the Fishes 
of this tribe abound, more than in India ;* 
and though there, we do not find the Cod, Ling, 
and Hake, the Sele, Teria, and other species 
of Polynemus, swarm in shoals, and yield what 
is already an article of export. When atten- 
tion issdrawn to the subject along the coasts 
and rivers of India, it will probably be found 
that several other species do already yield 
Isinglass (the 'ish-maws of Indian commerce), 
and that many more will be found to do so of 
equal, and even superior quality to what is now 
imported from Brazil. 

Isinglass has hitherto been accounted a 
product known to, and esteemed only by 
Europeans, but we have seen that Tish Sounds 
have long been exported to China in consider- 

* See Mr. MeCleland’s valuable paper on the Ihdian 
Cyprinids, Asiat, Research. vol. xix. pe 17, 
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Summary, able quantities from the neighbourhood of Cal- 
cytta, The islands of the Indian Archi- 
pelago have also long exported to China large 
quantities of substances something similar 
in properties to singlass, and among them 
Shark-fins and Fish-maws. But these islands, 
numerous as they are, and much as their in- 
habitants are addicted to Fishing, are yet un- 
able to supply the demands of those lovers of 
gelatinous soups, the Chinese. For in ex- 
amining the commerce of Bombay, we found 
that the exports to China, and to a large 
amount, consisted of these very same products 
of fishes, which had been previously imported 
from the opposite coast of Africa, and from 
the Arabian and Persian gulfs, and all along 
the coasts of India. ® 

That this commerce should have been un- 
known, or rather that Isinglass should never 
be enumerated among the products of the 
Indian seas, is owing to so few taking the 
trouble to acquaint themselves, with things, 
instead of with names only. Tor Fish-maws we 
have seen are the Sounds of Fish, and a good 
deal resemble some of those which are imported 
from Brazil. Instead, therefore, of this being 
a new export from India, it is a very old 
established one, long known under another 
name. At wlfat time the Chinese began to 
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import those substances from the great Archi- swmmuy. 
pelago, and from the coasts of India, it,is 
impossible for us to ascertain. It may be 

that this ancient people were acquainted with 
Tsinglass at as early a period, as we have any 
records respecting it in Europe. 

Isinglass, we have scon, is esteemed as an 
article of diet ; it is useful as a demulcent in 
medicine, and is fitted for a variety of purposes 
in the arts. It has also the advantage, as an 
avticle of commerce, of being in demand both 
. in Eerope and the ,most anciently civilized 
parts, of Asia. Hence, whatever may be the 
supply from increased attention along the ex- 
tended coasts of India, to securing the ex- 
haustless spoils of the ocean, it is not likely to 
overstgp the demand, if a little more care be 
given to the preparation of the article, We have 
seen that its principal propertics are due to 
the pureness of its Gclatine, and as this is a 
substance found in other paris of the animal 
structure, so the general demand for Isinglass 
has been met in its comparative scarcity and 
high price, by an increased preparation of 
Gelatine.* This, there is reason to suppose, is 


* The preparation of Gelatine in the form of glué, from 
skins, &c., is well known in India, and deseribed in the 
Persian works on Materia Medica under the name of ‘hur 
ree-al. jalluod, sureshum jild, and suress, : 
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Summary, Now employed even in articles of diet, where 
it-is thought that Isinglass, or some equally 
pure form of animal structure, is alone ad- 
missible. And though Gelatine has been 
objected to as not being nutritious, it does not 
seem less so than other simple proximate prin- 
ciples, both of plants and animals, which in 
their aggregate, as found in nature, or as 
mixed by art, are known to afford a wholesome, 
nutritious, and palatable diet to the most 
highly developed classes of animals, 

The Indian Isinglass, we have seen, is essen- 
tially good, and its defects such as are easily 
susceptible of improvement by increased atten- 
tion to the preparation, so as to remove the 
present objections; and, in fact, some specimens 
being better prepared than the othersy prove 
that there can be no difficulty in preparing 
them all equally well. Some of the Isinglass 
of commerce has the defect of a fishy smell, as 
well as of being in part insoluble, while other 
kinds are made more saleable by the assistance 
of pressure, and more soluble by the aid of 
aceticacid. The only legitimate method, how- 
ever, is to prepare it from the thinner and more 
gelatinous, and, if possible, from the inner 
membrane, as in the Sturgeon. The Isinglass 
of Gonmerce consists of the Sounds simply 
dried, and of*the well-prepared inner mem- 
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brane. The Brazilian is composed of the sumnmy. 


former, aud with it the Indian Isinglass is at 
present able to contend. As both are now 
only applicable to the purposes of fining, the 
object should be to prepare the Indian of 
such quality, that it might be applied to all 
the purposes of the best Isinglass, and thus 
be able to command the higher, if not the 
highest prices. 

The desirableness of securing a portion of 
the European trade in Isinglass being evident, 
and the feasibility of improving the Isinglass of 
India having been rendered probable, it remains 
only to consider whether the profits are likely 
to remunerate the merchant, as well as to in- 
duce the fishermen to extend the supply. The 
Russiam trade, we have scen, gives employ- 
ment to great numbers of the people, and 
yields considerable revenue to the government, 
But then it may be said, that not only the high 
price obtained for the superior and well-manu-~ 
factured Isinglass affords inducements not to 
be expected elsewhere, but that all the parts 
of the ish, as the Flesh, the Roe, and the 
Sounds, are turned to account. This we have 
seen in our cursory view of the valuc of the 
Russian fisheries of the Sturgeons, and how it 
is profitable to the people, and beneficial td the 
country. . 


Summary, 
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The advantages will prove not less con- 
siderable in pursuing the occupation of fish- 
ing in India, where population abounds and 
labour is cheap, if the curing of fish be com- 
bined with the preparation of the Isinglass. 
Though far short of what is practicable, Fish- 
ing, no doubt, occupies many of the inhabitants 
not only of the coasts, but of those engaged in 
the extensive river navigation of India, as also 
of most parts of Asia, This toa much greater 
extent than appears from any of the facts 
adduced, as much of the-Fish caught must be . 
everywhere consumed for food, while eonsi- 
derable quantitics are dried, and form articles 
of commerce, as do Shark-fins and Fish-maws, 
The Sounds of many Indian Fishes, might, 
like Sturgeons, yield Isinglass, while I'ish-glue 
and Fish-oil might be obtained from others. 

The natives of Asia are not unacquainted 
with other modes of preserving fish, and even 
the Roe appears among their articles of Materia 
Medica, under the name of Balaroohkh, and 
Mr. Crawford informs us, that “ the dried Roe, 
of enormous size, of a kind of Shad which 
frequents the great river of Siak in Sumatra, 
constitutes an article of commerce ;” while the 
Balachang of the Eastern Seas, consisting of 
smail fish with prawns and shrimps, first fer- 
mented and then dried, gives rise to a con- 
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sidcrable traffic, as no food is deemed palatable summary. 
without it, and its use extends to every country 

from China to Bengal. Ju Java and Sumatra, 
aspreparation of smal] fish with red rice, having 

the appearance of anchovics, and the colour of 

red cabbage, is ‘esteemed as a delicacy. So in 

India, the preparation called Tamarind Fish, 

which is much prized as a relish, where the 

acid of the Tamarind is made use of for pre- 
serving fish cut in transverse slices. 

But the curing of fish, and the preparation 
of Isinglass, if propeyly pursued, would form 
the ehief inducements for the prosecution of 
Fishery. ‘The demand for dried fish, we have 
seen, exists not only in India, but in every part 
of Asia, and Isinglass we know is in request 
both in Europe and China. It might, perhaps, 
become an article of consumption even in 
India, as it. is mentioned in their systems of 
Materia Medica by the name of ghurree-al-su- 
mak, and sureshum mahee, that is Tish-glue, and 
ig described ag a good dict for paticnts in a 
decline. My. McCleland, in alluding to Dr. 
Cantor’s recommendation of the curing of 
Fishes at the Sandheads, justly observes, * that 
asomething was then wanting tobe known, in 
order to give a direct inducement to the under- 
taking.” IIe, therefore, regards “ the discovery 
of the Isinglass of commerce*in one of the 
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summay. larger Polynemi of India as a circumstance 
eminently calculated to direct attention to a 
promising and almost unlooked-for source of 
enterprise.” ° 
Though the object of the foregoing obser- 
yations is rather to attract aftention to the 
advantages of Fishing in general, than to con- 
fine it to one species, yet, as the benefits of an 
undertaking may be more clearly illustrated 
by an example than by a general statement, 
so the Sele may be adduced, and none is betier 
calculated for this purpose, as has already 
been noticed by Mr. McCleland. ‘This :com- 
bines the advantages of fineness of flavour, with 
wholesomeness as food; while considerable 
in size, it is migratory in habit, and enters the 
rivers in great shoals at the most favourable 
season, that is in the cold weather, when both 
Europeans and natives may expose themsolves 
to the climate, and resort to the Sunderbuns. 
Having a Swimming-bladder, which is of value 
as an arlicle of commerce, and flesh, which ig 
esteemed as food in a fresh stale; this would 
become still more valuable, if it could be 
properly cured. It would then be in demand 
not only at Calcutta, but in the interior of 
the country as well as along the coasts of 
India, and might become an cxport even to 
China. . 
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We learn from Mr. Davis’s observations, sumnmy. 
that in China, “ the consumption of salted pro- 
visions is very general,” and also, ‘in conse- 
quence of the immense quantities of both sca 
and river fish which are daily caught, and the 
yapidly putresceht nature of that specics of pro- 
vision, a considerable portion is cured with salt, 
and dried in the sun, the haut gout which 
accompanies it being rather a recommendation 
to the taste of the Chinese. Indeed, it is one 
of tleir most favourite, as well as universal 
articles of food, and they even overcame their 
prejutice or indifference for whatever is fo- 
reign on the occasion of salted Cod being 
introduced for two or three years in English 
ships, the somewhat decayed condition in 
which «it reached China being said to have 
been any thing but a drawback. This species 
of cargo, besides its disagreeable nature and 
the injurious effect which it might have on 
some delicate articles of shipment, was found 
during the voyage to breed a peculiar insect, 
which, from the readiness with which it bored 
into the planks and timbers of a ship, was 
considered as dangerous, and accordingly the 
import was greatly discontinued.” 

Where Stock Fish, even in a decayed state, is 
an article of commerce, there can be no diffi- 
culty to prepare the Sele, which has bcen 
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Summary, called the Cod Tish of tropical seas, in such a 
manner as to make it desirable to the Chinese ; 
and if the commerce should in future be ex- 
tended to the more northern ports, the demand 
will necessarily be much greater than when 
confined to the port of Canton. Like the Sele, 
might also be preserved a great variety of other 
fishes, equally abundant and esteemed, and 
which would be valued in a dried or salted state, 
The feasibility of curing Fish has been proved 
by Captain Lloyd’s experiments, as well as by 
the extended commerce of dried fish in the 
Eastern Seas. 4 

The only difficulty appears to be, that the 
subject is too extensive to be comprehensively 
embraced by those at present engaged in the 
Fisheries of India. They are, besides, with- 
out capital, and unacquainted with the modes 
and extent in which such enterprises are carried 
on in other parts of the world, where the de- 
mand is increased by the cheapness of the 
supply, and this is made remuyerating by the 
extent of the enterprise. Butas fish in a fresh 
as well as in a preserved state, is in constant 
demand, and the markets for the latter might 
be very greatly increased, it secms an cnter- 
prise worthy of being undertaken by Tiuro- 
peans, 40 some of whom, as to mariners, it 
might afford desirable employment, and ‘prove 
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at the same ‘time an cligible investment for sommuy. 


capital. The Sele, valuable as a figh and fer 
its Isinglass, might be made the principal ob- 
ject, and attention extended by degrees to 
other fish. ‘The assistance could easily be pro- 
cured of sailors ‘Visiting Calcutta, who are well 
acquainted with the curing and packing of Fish 
in Europe. At all events, as Mr. McCleland 
has well remarked, “ There are not suilicient 
reasons why an article that might add an ex- 
hausiless supply to the common stock of food, 
should be altogether lest, now that a Kuropean 
spirit, under the influence of a paternal go- 
vernment, begins to infuse itself in all things 
connected with the resources of India,” 

The advantages of prosecuting Fisheries in 
favourable situations are so well known, anid 
have so ofien and so zealously been demon- 
slrated by the most able advocates, that we 
need only advert to them now. Among these 
may be enumerated, the finding of employment 
for a portion of the people, who thus obtain 
food not only for themselves but for their 
countrymen. A revenue also is drawn from un- 
sown fields. These are ploughed only by ships, 
proceeding to gather in harvests, which are 
not only continuous, but exhaustless. The 
great variety of Fishes which succged each other 
at different seasons of the year insure the onc, 
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summay, While their incalculable numbers, incredible 
productiveness, rapid growth, and migratory 
habits, produce the other. At the same time 
a body of hardy and experienced seamen are 
nurtured for the defence of their country; and 
for the extension of its Commerce to the most 
distant parts of the globe. All these afford a 
series of advantages which seem too obvious 
ever to have required advocacy. 

Incredible as it may appear, it required 
years of energetic representation, and the 
continued example of rival nations reaping the . 
harvests of the English seas, before the people 
of Great Britain were induced to take advan- 
lage of the benefits, with which Nature has so 
liberally surrounded their coasts. But it has 
been said, that a less numerous population 
found more profitable employment, in improy- 
ing agriculture, perfecting manufactures, and 
extending commerce. The great attention, 
however, now paid by the people to the various 
fisheries, and the enconragement which has 
been held out by the Government for their 
successful prosecution, has induced numbers of 
men to be employed, multitudes of fish to be 
caught, and the internal traffic and external 
commerce to be so greatly increased, as to 
afford striking and undeniable proofs of their 
value and importance to the country. At the 
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same time they are calculated 10 serve as ex- summory, 
amples to other parts of the world. , 
In India it might, at first sight, appear that 
the inhabitants have sufficient occupation in 
eliciting the riches of their naturally produc- 
tive soil, and dé’not require to search for the 
treasures, and expose themselves to the dan- 
gers of the world of waters which bound their 
far-winding coasts, And, certainly, if we exa- 
mine the capabilities of the interior of the 
country, we shall find few, if any, parts of 
the world which pagsess a greater number 
of, or more valuable objects to reward the Ja- 
bours of the agriculturist. Besides the various 
Spices and Coffee, the oil-producing Cocoa- 
nut and sugar-yielding Palms, in the more 
southesn parts, we find the rich cultivation of 
Rice, Indigo, and Silk in Bengal; of Opium, 
in Behar and Malwa; and of Cotton, in all the 
drier plains from 10° to 30° of N. latitude. 
This the great experiments now carrying on 
by the East-India Company, with the aid of 
the American planters, will prove can be grown, 
not only abundantly, but cheaply and ofas good 
quality as in any other part of the world. 
Tobacco also is produced everywhere, and 
requires only care to fit it for the European 
market. So likewise Sugar, which is obtained 
from various Palms, as the Wild Date and Pal- 
G2 
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Summny, myya, as well as from the Sugar-cane, and to 
an extent which cannot at present be ascer- 
tained; but of which the increase in the ex- 
ports from Calcutta alone, in a few years is an 
indication. 


° 


Bor the 12 months ending 80th Sept, 1838... 587,169 Mas, 








Ditto ditto ditto 1839 74,558 
Ditto ditto ditto 1840 .. « 1,245,120 
Ditto ditto ditto IBID eeeeee 1,592,178 


At the same time Flax is rising into a profil- 
able culture, and Hemp will most probably $oon 
vival it. Besides these, we have plants and 
trees yielding valuable oil-seeds in every pari 
of the plains ; with the magnificent Teak, and 
many useful timber-trees at the foot of, and 
along the different ranges of mountains. The 
Tea plant also is now promising culture,in Up- 
per Assam, and will become so on the sides, 
and in the valleys even of the more northern 
Himalayas, as Dr. Falconer has stated that 
he will soon require Chinese Tea-makers for 
the Tea Nurseries in Kumaon. | For the culti- 
vation of these and many other plants, the 
Agricultwrist has annually the great advan- 
tage of a double harvest, in one of which he 
may cultivate Rice and the grains peculiar to 
tropical countries, and in the other those which 
are sharacteristic of European plains. * 


n 
* These subjects are fully treated of in the Author's work 
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Though these various Natural and Agricul- Summary. 
tural Products undoubtedly afford employment 
for, and contribute to the wealth of those living 
in the interior, yct they are beyond the reach 
of a‘numerous, and, in many places, an active 
and enterprizing population, inhabiting the 
many hundred miles of coasts (intersected by 
the mouths of numerous rivers) of the British 
Empire in India. Many of these, as we have 
seen, are already occupied in the pursuit of 
fishing, and thus obtain not only an increased 
supply of food for their own districts, but also 
export some to the more distant provinces. 
As the varieties of Fish are great, and many are 
esteemed for food,—some yielding the pro- 
ducts which make Fishes elsewhere valuable, 
and the numbers of all being inexhaustible, in- 
creased attention to the Fishing now practised 
in India ig advisable. Not so much by more 
men being induced at first to become fisher- 
mon, as by their employment by those who 
could unite,,and, by directing, cconomise 
their labour, and teach them to preserve its 
frnits. By such means, the same number of 
men might greatly increase the quantity, and 


“ On the Productive Resources of India ;” and in the “ Ilus- 
trations of the Botany and other Branches of the Natural 
History of the Himalayan Mountains and of the Flora of 
Cashmere.” 
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Summary, improve the value of the produce of their 
labours. External commerce would thus be 
extended, and the traffic into the interior 
likewise increased. At the same time that a 
useful addition was made to the farinaceous 
diet of their countrymen, they would them- 
selves be able to obtain some of the peculiar 
products of other places and distant countries. 
Thus, as in other cases, while they augmented 
their own wealth and comfort, they would add 
to the riches and the Productive Resources of 
their coutry. n 


Since the foregoing observations have been 
in type, I have learnt from my friend, R. W. 
Barchard, Esq., that when tte Bengal Isin- 
glass was compared with an equal quantity of 
Brazilian Isinglass, in a brewing establish- 
ment where the latter was used, it was found 
that the Bengal was nearly all dissolved in the 
usual mensiruum (sour beer) soine time before 
the Brazilian. The Bengal Isinglass appeared 
also to make a much finer and stronger jelly 
than the other, with the advantage of dissolving 
in about half the time, and without any un- 
pleasant smell, 

Boiling with fresh-made charcoal would pro- 


bably have the effect of depriving inferior Isin- 
e 
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glass of some of the smell and colouring matter, 


when required for the purposes of a jelly. , 





DIRECTIONS FOR PRESERVING TUE SKINS OF FIsi. 


As some observers may wish to preserve the 
Skins of the Fish which are found to yield Isin- 
glass or any other useful product, in order that 
their scientific names may be ascertained by 
qualified Naturalists in Ladia, or for the pur- 
pose of sending them to Europe, I have much 
pleasure in subjoining the following directions 
for preserving the Skins of Fish, by that dis- 
tinguished ichthyologist, Mr. Yarrell :— 


* Take the skin carefully off from one side of the fish, 
of course choosing that side which is most perfect, leaving 
attached to it half the head, all the tail, and all the 
fins, above and below, which grow upon the mesial lines, 
Clean off superfluous flesh from the inner surface with a 
knife, and absorb moisture with burnt alum in powder. 
Place the skin on a flat board, pin it out in form, 
spreading the fins, dry it rapidly, to preserve colour, 
and when quilg dry, give the ontside one cont of 
transparent hard varnish. Afterwards, transfer the skin 
to white cardboard, pasteboard, or deathoard (painted 
white), according to the size of the fish. 

“ Tf the specimen is likely to be exposed to the attacks 
of ingcets, wash both sides, before putting it on the first 
board to dry, with a solution of corrosive sublimate in 
spirits of wine; the proportion, aboug two grains Yo an 
ounce.” 
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WORKS ON INDIAN FISHES, 


As some readers may be interesicd in the 
subject of Indian Ichthyology, it may prove of 
use to enumerate the works in which Fishes 
of the Indian seas and rivers*are treated of. 
Most of these have been referred to in the fore- 
going pages, as Dr. Russell on the Fishes of 
the Coromandel Coast, 2 vols. folio, with 
plates; Dr. Hamilton Buchanan, “An Ac- 
count of the Fishes found in the River Ganges 
and its Branches,” dto., with a volume of 
plates. Several of Dy. Buchanan’s Fishes are 
figured in the late Gen. Tlardwicke’s Zoological 
Illustrations, according to Mr. McCleland, As. 
Res. xix. p.221; Bennett, on the Fishes of 
Ceylon; My. McCleland, on the Indien Cy- 
prinide, As, Res. xix. p. 217; Cantor, on 
some Fishes of the Bay of Bengal, Journ, 
Royal Asiatic Society; Col. Sykes, on the 
Fishes of the Deckan, Transactions of the 
Zoological Society ; Fisce aus Caschemir, by 
MM. Von Hiigel and Meckel ; while many of 
the Indian Fishes, which are known to the 
French, are described in the Iistoixe dey Pois- 
sons of MM. Cuvier and Valenciennes. 
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COINS AND WEIGHTS. 


As the weights and coins of different coun- 
tyies are mentioned in the foregoing pages, 
it may be useful to add the following notice 
of their respective values :— 

The Russian pood is equal to 36lbs. Loz. 
11idwts., but commonly reckoned equal to 
36lbs. avoirdupois. The silver rouble is worth 
3s, 23d. 

The Calcutta bazar maund is equal to 82lbs. 
20z, 2°183dwis., commonly reckoned 82lbs. 
avoirdupois. The rupee is usually reckoned 
at 2s. 

The Chinese picul of 100 catties is equal to 
1338lbs. 50z. 5°333dwts., or 1833]bs., and the 
catty aqual to Ib, 50z. 5:333dwis., or I41b. 
The tac] is usually reckoned at 6s, 8d., but its 
value varics; the Spanish dollar, however, is 
the principal coin in circulation. 
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Isinglass, properties of, 10. 
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into England, 3. 
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Johnius regalis, 22, 


Kala mine, 26. 
Kharra, 64. 
King Fish, 26, 


Labrus, 71. 
Squeatcague, 21, 
Lates nobis, 65. 
Ling, 28, 70, 71. 
Lota Molya, 23. 





Maga-booshee, 26, 26, 27, 
~~ jollee, 26, 26, 27. 
Maigie, 23, 

Mango Fish, 24, 65, 
Merlucius vulgaris, 22. 
Morrhua vulgaris, 22. 
Mugil corsula, 65, » 


Oaseter, 16, 46, 48. 
Otolithus, 22. 
Indian species of, 
22, 
ane repnlis, 22, 
ruber, 22. 
versicolor, 22, 





Panan, 22. 
Paradise Fish, 24. 
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Peche, Pierre, 22. 

Perea luciopeice, 46. 
Pimcelodas, 21, 29. 

Polynemus, 24, 71. 

Lineatus, 25, 27, 
Plebeius, 26. 
Quadrifilis, 28, 
Risua, 24. 

Salliah, or Saccotih, 





64, 
Sele, 25, 26, 27. 
Teoria, 26. 
tetradactylus,25,26, 
————_ uronemus, 25, 
Pomfret, black, 65. 
white, 65. 





Rivaria, formation of, 68, 
Roe, 16, 76, 

Roll Fish, 65. 

Rowball, 25. 

Russia, fisheries of, 17, 


Saccolih, 28. 
Salangana, 53, 

Salea, 69. 

Salliah, 64, 

Samovoy, 29. 

Scivena, 22, 

Aquila, 22. 
Pama, 22. 
Scicenoides, 22. 

Sea Slug, 64. 

Sele, 25, 71, 

——— value of, 78, 81. 
Sevruga, 17, 46, 48. 
Sowrjugha, 17. 

Shad, 76. 

Sharks, 64. 
Sharks’-fins, 62, 54, 65, 72, 
———— value of, 54, 
Siluridem, 28. 

Silurus, 27, 29, 71. 
Glanis, 20, 29, 46, 48. 











Silurus raita, 28. 

Sole-skin, 70. 

Sterlet, 16, 46, 48. 

Stock Fish, 79. 

Stmgeon, character of, 14, 

common, 15, 

———— fishery of, 17. 
great, 15, 46. 
species of, 15, 
Starred, 17. 

Sudjch, 65. 

Sulea, 25. 

Sulleah, 24, 

Sulliah, 24, 28, 

Sures, 73. 

Sureshum jild, 78. 
mahee, 77, 

Swallow, common, 53. 

———. esculent, 53, 
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Tamarind Fish, 77. 
‘Teria, 26, 71. 

—— bhangan, 26, 
Thynnus, 64. 
Tiigla Hirundo, 58. 
Tiipang, 52, 54. 
fisheries of, 54, 
price of, 54. 
Swala, 54. 
Tupsee mutcheo, 24, 
Tupsi, 65, 











Umbrine, 22. 


Weak Fish, 21. 


Swimming-bladder, conts of, 46.| Whiting of Calentta, 22. 
——--—_—-——~ is Isinglass, 1.| Weights, table of, 89. 
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APPENDIX, 
No. 1,—Zteport and Correspondence on the Manufacture of 
an improved Pottery from Indian Clays. 
, — 


. To G. A. Bosuny, Esa, 
Secretary to the Government. 





Gon, Dopt. 

Sin,—1 havo the honor to forward a report on the inquiries and experiments on 
Native Clays and Pottery, which I have conducted during the past six months, and 
whiek Ihave muck pleastre in stating have been moro successful than I expected, 

Spocimeny are also forwarded of tho Clays aud articles of Ware described, 

L have the honor to be, Sir, 
Your most obodient servant, 
W. B. O’Snavannussy, M, D, 

i / Assistant Surgeon, Chemical Hxaminer. 
Oauourra, 10d Deeumber, 10, 


RIPORT ON NATIVE POTTERY, 


In Decembor 1839, 0 communication was received from tho Medical Boart 
+ by the Materia Maidien Committeo, forwarding a despatch from the Honorablo 
Hrum Court of Diveotors tho Courtof Directors rogarding the hoayy expences ofsup- 
fom tay ae plying the common Earthenware from Europe, and directing 
an attompt to be made lo procure an efficient substitute in 

Tnilin, 

‘the Bourd in forwarding this communieation expressed their desire, that the 
gonoral improvement af Native Pottory should be considered tho cluef ond in nny 
oxporiments which might bo undertaken, 

Tho Committes in reply forwarded the following Momorandum, which I had 
drawn v& for their consideration, and in which tho cixcumstances are pointad 
eit lo bn attonded to at the commencement of the inquiries :—- 

a 
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Copy of Memorandum, 


“T havo the pleasure to cireulate for your perusal, tha annexed letter fiom 
tho Median Board, togothor with an oxtract fom a despateh fom the Lonorable 
the Couit of Directors, relative to tho attempt to substitute Indian Murthonware 
for the Muropean article in the department of our Medical Stoves, 

“We must all ogard usa matter of much importance, any attempt to intiadiica 
among the natives of India, the impoved and admirable processes which Kmopean 
scionce has devise for the manufacture of Lurthenwuig, of every variaty. Phere 
ave circumstances, it is tne, in, tho religion and habils of the grent mass of the 
ratives, which 30 long as they continue Tindus, will prevent thoir using vessala 
of any but the very coaisest and choapest kind, Still the comparative few 
who will certainly consume the improved article, and the demamt which the 
smead of chemical knowledgo must soon rapidly create, afford suficiont in 
ducement to the attempt now under consideration, 

‘The materials for the manufacture of even the best Porcelain are stated on in 
disputable authority* to bo abundant, and aecessible in tho range of low Hills 
between Rajmahul and Colgong, ‘Che clay of disintograted granite, folspay, 
quartz, flint, soapstone, and potstone, all thesoninerals are found in inoxhaustible 
profusion. According to Dr, Buchanan’s statements, the quarries axe alventy 
opon, and sufficiently near the Ganges, to permit the raw material to be cheaply 
brought to Calcutta, 

“Te will givo me the utmost pleasure to superintend the very important oxperi+ 
ment of attempting to manufectue good articles of Pottery from the materials I 
have describad, A furnaceshould be built in come conveniout situation, (perhaps 
considering my avocations, the College grounds may bo preforred,) avd a suitable 
{flro-brick) boiler and mixing vats orceted, I cannot form an acenrato ostimate of 
tho probable cost; but fom my oxperience in building furnaces in Indin, E would 
suppose 1,500 to 2,000 rupees would covor tho entire expensa. 

"Lhe materials for a suillciontly conclusive oxperiment, including the ylacing 
process, could not at the maximum. cost more than 1,000 rupera, 

“Tt would, however, be desirablo in the fist instance, that the propor authoritios 
in Bhagulpore aud Rajmahul should be dirocted to institute inquitios ay to thar 
oxact slate, site, ani preciso proximity to water cauiage of the  Khavi? quarries, 
and as lo the vate at which tho material ean bo conveyed to Caleutta, A sufliei« 
ent quantity of goot flint is ayailabio in tho bnllast yards of the Presidoney for the 
puposo of experiment, while the quartz quarries of the Colgong Hills are under > 
oxploration, : 

“In the immediate neighbouhood of Calcutta, the potters aro numorons and 
oxpert. They are willing, moreoyor, as [ havo loarned by personal maniry, to 
adopt any now ani cheap process they may be tanght, ‘Three or fon of Chose 
people might,be employed to commence the experiment, 

‘With ieferonco to Mr, Asgistant Surgeon Joffroys’ exporimonta, 1 win in possor- 
sion of no accurate information. ‘The great ingenuity aud poseverauce tor which 


that gentleman was distinguished, ronder it very probable, that ho did sucecod, 
i 


* Dy DBuchanun Hamilton's Statistics of Behar, 
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Indeod tho chief difienly in this, and all such trials, scents to be the general depen- 
donee thereof, on private resources al tho first starting, 

“En offoring to undertake the management of the experiment in question, I beg 
il to be understood, that I possess no practical knowledge of the manipulations of 
theatt, But having access lo good anthorities on the subject, and being most anxi- 
oud that the attompl should snecoed, I will direct ond watch over it to the best of 
nly ability, should the Goyerment resolve on carrying the preposition into effect.”* 

2d-December, 1839. W. B. O’Snavemngssy, 


a 

The Moticn] Board immediately submitted this Memorandum to Government, 
and on tho 17th February 1810, again addressed tho Materin Medica Committee, 
forwarding tho ovdera of Government for the commencement of the experiments 
sugosted nbove, 

On receipt of the Board’a despatch, active menswies were taken to obtain speci- 
mona gf clays from various parts of India, and the adjacont countrics,—Beforo 
proceeding to further ilotails, { should here premiso a few remarks on the existing 
common Pottery of Bongal, 

Tho common native Vottory*of Bengal is formed of a clay, containing so 
Not. ‘Siiviis clay. much oxide of ivon and carbonate of lime, that the ves- 
% Do, fuscd ut cdnos, 80149 molt into a slag at a temperature litte above that of 

vodness, 

Deposits of a black stiff clay, containing much vegetable matter occur in many 

Specimen No. 2. districts, vessela mate fiom whieh sustain a higher tempera- 
a, Clay. tur without fusion; buterack and sarp so much, ns to be of 
My Dy tented. vary little use. 

Of true glazes for ordmary ware, the native potter may be suid to be ontirely 
ignorant. In mony distucts, mixtures aro used of clays of vory fine texture, casily 

Speviuen No. 9 Afr. reduce to powder, which ae apple with care as a paint, 
Wddlayton's Sadmpore anidthon houted till they adhere closely ; bud without fusion, 
Pr gH OH This oporation is rathor pamting than glazing, aud though 
it roudera vossols impermeable to Muide for a fow operations, it 1 but a very ine 
adequate wubatitute Jor tho truo vitreous conting,—Tho “vanish” in question may 
do sevatehed dhaugh By the point of @ pit. 

In none of tho native furnaces which Buchanan described, (See the Vol. on Behar) 
oy which I havo myself examined, is there such a disposition or arrangemont as 
would admit even of tho most fusiblo lead gluzo being successfully omployed, 
Tho Potlory boing burned in direct contact with tho fuel, tho oxide of lead would 
necessarily bo voducod to tho metallic state, and no glazing could be performed 

My objoctin commencing thesa experimonts was, in the first. place, in conformity 
with (he wishes of the Honorable the Couit of Directors, to procure common and 
chenp vessels, combining tho following properties s— ry 

1, Mechunical strongth. 

2 Infosibility at high temporatures. 

& Tgyhtness of colon, 


* ‘Khe marginal notes refer to the sycelmens whieh accompanied thes Report 
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4, Tmperueabitity to water, oil, aud ordinary culinary liquids. 

5. A cheap glazing,” fice from lend or any other deleterious substance, anc 
capable of rosisting corrosive chomical fluids at high boiling pointy, and undor long 
continued heat. 

The fivat step towads succeeding in these objects was the pracural of suitable 
clays;—theso should combino— 

© A, Duetility under the lathe. 
B, Infusibility. 
€. Regularity of contraction, &e, in heating. 


D, Burning to a pale colour, 

On roforence to Buchanan’s admirable work, descriptions wore found of clays 
oceurring in tho Rajmaliat and Bhagulpore hills, and in the neighbourhood of 
Patna, which seemed to promise the qualities desired. 

A stiict search in the Museum of the Asiatic Society only ted to tho finding 
of ong prontising clay marked “Chorra-poonji,”” evidontly a folspathic earth, pro- 
ceeting from decomposed granite, 

Letters were accordingly addressed to the under-namod gontlemon, sdliviting 
thoi co-operation in procuring supplics of clay for examination on a largo and 
practical scalo, and sottmg forth the local and general benefits which must acorne 
fiom the successful posecution of this inquiry, a 

Mr, Oman, indigo planter, Colgong ; Dr. Leckie, civil eurgeon, Bhagulpore 
Mr, W. B. Johnson, opium department, Patna; Dr. Davenport, civil surgoon, 
Cherra; Lieut. Braddock, gunpowder agent, Madras; Mr. Jas, Colquhoun; Mr 
Blundell, commissioner of the Tenassorim provinces, Moulmain ; Messia, Lacker- 
stoon and Co. Calcutta. The last parties were atdrossad with referonce to the elays 
of Moulmain and Singapore, in consequence of information I had rocojyed of the 
oxiatence of white clays in great abundance, and in situations of ready accessibility 
at both these localities, 

By tho roplics rocoived from all the gontlomon addressed, und copies of which 
ave apponded, tho Government will abservo the zeal, intorest, aud liberality with 
which the subject was taken up, 

Specimen On tho 10th May, Mr. Oman forwarded x spovimon of 
whito clay, Khari, obtained from tho Modiram ITill, ono mile from his residende, 
Ilo desevibed the quarry as extensive, the elay pructmable, in any quantities, the 
quarry about a mile fiom tho river, never worked; and almost unknown ta the 


natives of the place. 


o 


. 


Specimens 6,8. Mr. Oman also forwarded two other spocimons. 1. Gorin 
Mitleo, [coarse steatite.] 2, Suboon Mittoe, a dark biewn clay, strongly resom- 
bling “fuller’s earth,” occurring on the samo hill, and used by the natives aq a 
substitute for sonp. 

On the 19th May, Mr. Oman despatched 28 maunds of the white earth, Afar, 
and 114 moungs of the brown clay; tho consignments renchad Caleutta safuly in 
18 days. PS 

Dy. Leehic's Specimens, Dr. Lackio, of Bhaguipore, was kind enough to forwaul 
specimens :— 

1. Kullee, identical with, and from the sume locality, as Me, Oman's kiGer, 

2. A similar clay from tho Rajmahal district. 
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3. Ditto, locality uncertain, e bazar specinion. 

4, Gohwthapulla, steatite, 

“G, ‘Tho some as 4. 

U, Conve ditto, 

Of the spovimons sent by Dr, Lockia, as will be subsequently explafned, Nos, 1 
and 2 were ulono deemed of practical valuo; but a3 these weie sent in large 
qeantitica by Mr, Oman, there was no futher need for having recourse to Dr® 
Lockio's willing and evor ready aid, 

Mr. Davonpuit sont four spocimons. Na, J and 3, which promised to be the 

<a Ar. Duvenpard's Specl- bod ware marked “not abundant.” No, 2 was identical 

ann with the black clay of Bengal. No. 4, decomposed graniy, 

strongly imprognaled with ivon, Mr. Davoriport considered that the cost of 

the clays sont to Cnloutte, during tha rainy season, would be eight annas 

the mannd; but ho stated that the seareity of coolies would render it necessary to 
use Government cattle for the procural of the clay to any extent, 

Mr, Johnson of Patna wrote as follows, in despatching the clays marked 8, 9, 
Mh, W.rolnson's and whieh had beon described by Buchanan irhis account 

Speelmens. of the Statistics of Behar :— 
detract fran Mn. Jounson’s Letter, 

 Agrgoablo to your request, Thayo despatched by Dawk and by Banghy, speci- 
mous of the elny. It is poewable at Phatuah, on the south side of the river, ‘Thore 
is an oxeellent clay procnrahlo at Peorpointeo; also a good clay at Behar, and at 
Allygungo Sowar, noar Chuproh, of which I will try and procme specimens for 
you. I hovo given directions to the sirdar of the third fleet to take yau a basket of 
tho fitet mentioned clay, the cost of which ia very trifling ; the boat hire and land- 
ing would po about 12 or 13 rupees per 100 maunds.” 

A. notico of Uhe quality of this clay occurs in another place, Lt has proved of 
little or no value. 

Me, Piddington, of Caleutta, having supplied mo with o specimen of clay from 
Hholas on the Soane, and informed mo that it was used by 
Mossis, Boyd and Co, in considerable quantities in their 
« augar catablishmont, L addressed thut firm fora supply, which 

thoy vory kindly and promptly furnished, Tho elay contains 7 por 100 of 
chalk. Samples are gigon of tho clay in the raw slate, and after it has been oxpos. 
ed ta intenge heat, which causes a parlial fusion and spongyness of ity loxturec 

Mr. Blundell’y reply to my letter reached me late in July, aud accompanying it 
were four bigs of clay fiom*Moulmein and Morgni. I subjoin an extract from Mr, 
Bluniell's lottor :— 

«Tho quantity (of all specimens) appears to be untimiled, and casy of accoss, 
being gonorally tho stratum of low hills; the expense of collection very trifling, 
of conyeyanco to Galentta about 20 rupocs tho ton. Tho carth 1s not used by the 
Natives for thoir pottorios, and is only resorted to by the soldirs ns pipo clay.” 

‘Tho clays woro all white, freo from lime or inoy.—No. 1, very sandy or micn- 
- coos, No, 2 oxtremoly softand ductile—all yery refractory, and burning ofa white 

colours but the ware c1ucked irrogularly, aud wus dovoid of cohesion wheX fired, 
No. L afl 3 resombled vory closely the Khari of Colony. 
{ho Jato FAoutonant Braddock of Madras, on the 20th August, forwarded 


Riutay clay Speel- 


mens, 
. 
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Lieut, Dradoek's aiven speciniens of elay and pottory, with the subjoinet 

Afanras Specimens. y’yyarka -~— 

'T have tho pleaswre to acknowledge yours of the Gth instant, raquesting speti- 
mens of tha earths and clays abaut Madras, I have herewith te pleagure to end 
you some. We have no great varioty. 

“No, L—A firé clay from Srecpormater, about twenty-eight miles from Madras, 
© &No 2.—Varialy of ditto. : = 

“No, 3.—Cruuible clay from Yorra Muotoopollam, abgut 15 miles from Mailras, 

“No, 4.—Vorioly of ditto, 

—Clay used at Madras for the cominon pottery of tho bazar. 

«t' No, 6.—A broken pioce of a vessel mado of ditto. 

"a No, 7.—A broken pices of a vessel enid (o be made at Arcot, 

1 shall mako further inquivics about Pottery clays ; but I am of opinion 
that these varieties include all that are in uso hore, If I should got any Cur. 
ther specimens, or any further information that might be useful to you, 1 will lot 
you know.”” 

In agnbsequent letter, Lieut, Braddock added, 

* Thave herewith the pleasure to sond you.a specimen of earth eaid to bo: ob- 
tainod at about GO miles from Madvas, It is broright that distance, aud made here 
into whito goglets, (vessels for water) ; but different (probably) from thy pieen of 
white pottery I gent you, @ ¢ this clay is probably different from the clay of which 
that piece of pottery was made, Of this, howeyor, you will bo able to judge by 
analysis,?” 

Of these clays, Nos. 1 and 2 corrospond closely with the Colgong khavi, Now. g 
“and 4 with the Patna Phatuah, and No, 6 with the common clay of Bengat. 

Of tho two specimens of poltory, the rod is inforior in appearance aryl toxture to 
the gommon Bengal ware; the whitor kind ia strong, and shows plainly, that if 
properly prepared and heated, tho clay of which it ia composed, woul give a vory 
suporioy article of ware, 

In October 1840, Captain Halsted of hor HW, .M’s. brig Childers, kindly tie 
voured me with sovoral specimens, some from Mergii, which 
were almost idonticul with Mt. Blundell's; Sut thure was 
gna fram Singapore by far the most valuable of any Thad before mat will, 

‘This clay is white oxternally, mottled red within, contains large nodules par- 
fectly white, is smooth and unctuons to the touch, veatily forms a fine poate with 
water, isiluctile and plastic on the lathe, parfeetly refractory in tho fir, ‘Tho 
“white parts yield o atrong closo white biscuit, ‘Ihowhole clay ground tagethor 
gives a biscuit of a pale yellow colour, hard cnongh to strike sparke fromateel, and 
without glazing quite impoymeablo to wator, 





te 


Singapore Specimens, 


‘Tutans or Ti CLavs. 
e 
Reserving further details regarding theso clays for another voport, f pfavaet to 
notice the steps I fook to subject them to a fiir working trinl, 
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An expert native puller, Bonomallee Paul, was engagi d on a salaty of twonty 
Vupoes por monsem. Le was encomaged to use tho corymon mploments of hia 
tito, ua tur aa concomned the propmation of matenals and thei mechanical con- 
stiuetion, I ndapted this plan in proferonce to the use of an} expensive apparatus, 
om the conviction, that mpioyomonts in this ait (as in others) to bd geneally 
diMnsed through the country, must bo of that kind, which inyolyes no gieat outlay 
affunds, ant as mneh as possible interwoven with methods and contrivances with® 
which the people aro familiar, 

‘Nin potter's wheol 1s of tho simplest kind, and has been perfectly doseribod by 
Buchanan, I shall not refont what ho has said—sumiee itto eay, that a hoizontal 
fly whoel, the famo of wood, the rim heavily laden with clay, tuo to Unee fect in 
dinmotor, woight sixty to aighty lbs, is put in motion by the potter's hand, assisted 
by a atick 5 onco set spmmmng, it revolves for from five or oven mumutes with a pers 
foctly stoaty and neatly &ue motion, The mass of clay to be moulded is placed 
on the contro of the wheel, and the potter squats before st on the momnd, 

‘This machine has doubtless several defects ; but it answored my purpose porfectly, 
My objtet waa but to test the qualities of the clays, and to construct small vessels, 
Any favourable inference in favour of a ware prepared on such a wheel, would leave 
no 100m to doubt the result on udqpting the Europcan fom of apparatus. 


Furnace, 

Tho native furnaeo is simply an excavation m the ground, of vaiable depth, 
in which the ware 18 placed Inyer by layer, with dry rocds, straw, &c. and ‘ill aro 
Int togetha, ‘Chis rude aystem must of course give way to the European me~ 
thod, for the construction of all the superio kinds of vessols. 

A bisenit furnace of which I forward a plan and section, was erected in the In- 
hointary yard, It consists of a cylindiicat dome, five fect in internal diameter, 
soyon feot ton inched in internal height—fom fire-placea ae disposed at equal 
ilistimens all yound, cach fie-plave is twenty-four inches deop {o the grate, two fect 
six inches sqtore area, and opons by a fluo under the floor of the cylinder. 

Tho fleeplaces ant eylintors ae lincd with fine-brick, An entrance was loft 
fin tho auangomeont of 4ho ware, ‘This ontianco is waltod up on each experiment, 
"Lhe top of the dome opona by an aperture eighteen inches squae into a horizons 
(ul flue, Leading to one of the lgboratory chimnies, thirty-five feet in hoight, 

‘Lho oxponso of this furnace was Co.’s Rs, 650, 

‘Kho (omperatine altamable was that ofa white heat of non, by the combustion of 
ton mounds of Bindwan cual and six of wood, It was sufficient to fuse all common 
ylozes, und to bake wwe to the consistence and hordnoss of sting fire from steel, 
It waa seareoly sufliciont, however, for the porcelamous fusion of any of the earths 
under oxpeument. . 

Vor this purpose, I havo lutherto been compelled to omploy the cofamon diaught 
fuinaco af the Iabmatory, burning tho trial preces in mufiles ov seggara T haye 
now, however, complete a glazing furnace on the same plan as that aheedy des- 
cubed, Gut the dome boing of much amalte: dimensions. In this my fukue oxpe- 
Umunls on glazes and enamels will be conducted, 

’ 


a 
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Anulysis of the Clays. A 


The expCriments undor this head, were performed by Nobin Chunder Paul, one 
of tho past Stulents of the Medical College, and an oxport and careful operator. 

o A qualitative analysis was first made in cach instance to ascertain the presonve 
or absence of lime, magnesia, or iron; subsequently a cortain portion of the clay 
was carofully subjected to the action of the gascous hydrofluoric acit, anil the loss 
of silica ascertained. A» these oxporiments will forme the subject of a sepurata 
paper, I shall reserve tho results tg which they led for ceseription in that do« 
cimont. ‘The analysis indeed was comparatively of remote interest, as we had to 
investigate exclusively, in this atage of our inquiries, the mechanicad proportics of 
the soveral clays we obtained. Much moro speedy and practically usoful results 
were always obtained from the preparation of a few enps of thin ware, from erch of 
tho clays under trial, than from tho nicest analysis, ‘This has still, howoyor, a high 
degree of interest, when we considor tho ultimate porfoction of our procesies, and 
tho adoption of the oinamental branchos of the art; and it will accordingly receive 
full attention as we proceed, a 


Practical Drials of the Colgong Khari, 


N. B.—Tho remarks under this head apply also to tho Moulmoin clays, Nos. 
}, 3, 4,—the Morgui No. 2,—the Madras, Nos. | and 2—the Bhogulppre, Noo. t, 
2, 3,—and the Cherra, No, 1. 


‘These clays occur in shapoless blocks, whito, harsh to the touch, freo fiom smell, 
absorb water with a loud hissing sound, and fall to pioeea in slato-like Jayou, ‘Sho 
moisteng piccos aro casily icducet to pulp under water, ‘This eporation was 
performed in our oxporiments hy the hand, and by beating with a woodon pestle 
in a stono mortax, ‘Tho croamy liquid was strained through calico, and thus 
all pobbly, conrse, micaceons and, simely particles were reranvedl. 

A paste of this clay was worked with difieulty on tho lathe, being but Hitle 
plastic ov tenacious; on burning, the trial vesgels prepared from it eracked aud full 
to pieces, ‘The colour oftor baking was a pure white or palo pink tinga, 

Such clays aro cvidently unfit by themselves for tho manufacture of onithonware, 

Specimens, They afford an admirable natural substitute for the ground 
Slints of the English stoneware manyfacture ; but they requine a more ductile 
matoiial to be mixed with them. 


Experiments with the Colyong * Saloon Mittee,” ov Fuller's arth. 


This cavth is brown, eusily reducible to pulp, very ductile and tonacious, 
exceedingly refractory, but burns to a deep brick colour. It give good vesaols 
ag far as donsity and tenacity were concomed ; but they wore liable (0 cauck, 


and of a dipfy disagreeable colour, 
o 
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\ 
AMivtures of both the preceding Clays. 
a 


Pho potter having reported, thata vory small portion of the saboon mittee maxed 
with the khavi, gave this tho proper tenacity for the lati, the following mix- 





tures wore made up [or deny in the biseuit oven :— - 
Parts 
* Khas Darts Saboon 
Mattee, 
Not 46 0 
2 lb 1 
a 16 2 
bo 3 
hot 4 
6 16 & 
Y 16 8 
8 16 7 
9 16 8 
10 th 9 
alt 18 10 
12°16 eeeree Af 
13 16 seeeee 12 
ih 16 sereee AS 
15 16 S asenee It 
yo 16 : veces 16 
W716 serene 16 


Tho mixtines were modelled into cylindrical vessels all of the same size, and 
after drying for an equal time, were heated together in the bisenit furnace, ‘The 
following avo the results obtained :— 

No. | (Km, 16, 8,m, 0). Tell to pieces, fragments white, crumbling to powder on 
pressure," 

No, 2{Km, 16, S,m, 1] White, much cracked, briltto, vory soft, 

No. 3 [Kim, 16, Syn, 2] But little different from No, 2, 

No. 4 [KKm. 16, 3,m, 3] White, dense, vory slightly cracker, soft, but little 
cohesive, 

No, 5 [Ka 16, 8m, 4) Faint tings of pink, texture simouth, denso, and strong; 
no cracking, very hard whore heat was groatest und at the edges, 


No. 6] Km, i) ‘ 
4 pay ; But little differont from No. 4. 
Y [km 8 
LO [Kan 


tetKm, a fy ¢ Colour pink, toxturo close and strong, 
1a fKm, 
43 Pim, 
14 [Km, 
"i 1h a . M 
i Ka Sin, tt $ Brick red, hard, dense, light and strong. 
Prom these and many sintilar oxporimonts, it was evidont that in the mixtures of » 


the lwo Colyong clays, Khari 4, Suboon 1, we hove tho matorials for the manufac 
dure of stoneware und of all culinary and chemical utensils, in which a pure white 
colour ig not a desideratum, and shength, hardness, density and infusibilily are 
the qualities required, 


ii i Yellowish, red, hard, strong anc light, 


. 18 ¢ Dooper and elosor than two Inst Nos, 
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Tho colow of the uate produciblo fiom these mixtures, is buil’ to palo pink, 
ba Of this ware in biscpit yory beautiful vases, coolers, walter goglols, and botlle 
hoklors may be constructed. I have kept such articles for three months in wator, 
without their toxture Seing injurad, 
Lastly ; for crucibles, tire-bricks, and fire-eemeut, tlieso matorinla cannot be sur 
passed, and they thus afford tho native unt local manufacturer cheap: substitutes 
efor articles which have hitherto beon impmted hom Burapo at an oxtravaghut 
ontlay, VPire-bricks on an average cost in Calcutta ten rupocs the Muulred. With 
Specimens forwarded these clays, as good bricks ean be mado aul soll at a fair 
of brie Sule. profit for 2 rupees 8 annas the hithdred, 


cal 
Rotas Clay. 


This carth, from the large quantity of carbonate of limo it contains, ia unlit for 
ordinary pottery; but when very intensoly heated, it yiells » beautiful but! 
poreolain, I reserve it for further experiments on the superior kinds of ware in 
tho second furnace now finished. 


Montimein Cli 


‘ 

2, 3, and 4, of Mr, Blundell's specimong muy be substituted in overy way, for the 

Colgong Khavi, No. 3, gives ductility to the pasto ; but the veayels Lhaye yot malo 

with this mixture, havo cracked in the firing, I hopo in subsequont trials to he on- 
abled to remedy this evil. 


Madras Clays. ¢ 


Of these 1 and 2 correspon to the Khari of Colgong. Nono are plastio enough 
for the lathe; but with a fourth part of the “ fubler's curth’? of Colgong, thoy will 
make excellent common ware, 


Singapore Clays. 


By far tho best clay [havo met with, is that givon mo fy Cuptain Halsted, wid 

which ho procured at Singapore, 
It ocems, es I am informed, close to the bench, and tha Measra, Lackorstoen of 
Caleutta inform mo, it can be brought to Caleutta for six aunas the mand. : 

‘This clay is found in thick strata, ‘The detached masses are of a pink tint, Uro- 
ken into they contain nodules of perfectly white earth, ‘They absorb water cagorly, 
and yiokl an execedingly soft, ductile, andl tenacious paste, 

On firing, this clay is found to resist a temporature suflicient to fuse Lnglish 
“blue pots, ‘TRo vessels mace fiom the coarsest parts of thia clay are stroug, haul, 
of a beautiful und rich crimson colour. Tho picked clay 
gives a snow-whito biscuit; unpicked and simply worked 
Up us xe is dug, it gives a light yellow stonowaro of the yory best king as fav 
us denaity, hardness, strength, lightness, and colour aro concerned, 

ry 
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Trials of several Glazes. 


In noticing this anbject, I beg leave to rofer again to a provious paragraph, in 
which I luvo desevibod the qualitios of whut I would considey to be a good glaze, 

‘To glaze the common Kuggerco-ware of Bengal, [look upon as a vajn attempt. 
It is so fusible itself, that no glaze hut onc containing an unsually large proportion 
of Joad could bo on ployed at all, Such vessols must prove dotrimental to health, 
and useless in chomival oporations, ® 

My that attempts at producing a glaze feo from lead, wee made with tho 
sajev mittee, or sola cluy of,Bengul. ‘Lhis well-known mineral contains about 80 
per 00 of enrbonate of suda with alumina, sand, carbonate of lime, and oxide of 
iron, On boing heated nearly to whiteness, it fuses, effervesces and runs intog 
green glags. By increasing the proportion of sand, a good bottle glass is obtained, 
which though gveon in mass, is transparent and colourless in thin pellicles, 

By reducing tho mineral to very fine powder, and mixing the powder with weak 
gun-water, the Colgong biscuit-waro is readily mado to take on a uniform coating 
of tho nyatorial, cithor by immersing the vessels in the mixture, or applying 
this with a brush, The glaze readily fused; but to my regret, I found after 
numorous and tedious trials, that its rate of contraction on cooling differed so much 
from that of the elays employed, that it invariubly cracked and pooled off, despite 
of tho most careful annealing of the wave, 

Thave much pleusuve, however, in roporting, that I havo still sueceedeul fully in 
my abject, and have obtained a glaze, combining all the qualities I desired. 
‘Tho glaze hus neyer boon used before; at least it is not mentioned in any work or 
easy on pottery to which I have aceess, 


7 New Glase—the Borate of Lime. 

After failing with the soilu earth, T next turned my attention fo boraw, (the bi- 
borate of soda,) and the compounds of boracic acid, with oarthy and metallic 
bases, . 

1 urcoudingly proparod specimens of the boyates of lime, magnesia, alumina, 
load, ou, tin, &e. ‘hin piccas of bigenit-ware, four inches long by two broad. 
tnd ono-cighth thick, wore mata of the Colgoug clay mixture, 4 K, 1S, and the 
several borates trivd on”these in a furnace capable of melting cast iron, and regu- 
Jntol by a rogiater in (ho usuul way, 

Borax atono fused, glaze irrogular and blistering. 

Borate of Load, fusod, glaze regular, but cracked on cooling. 

Ditto of Magnesia, infusible, 

Ditto of Alumina, ditto. 

Ditto of Limo, fused, glaze smooth, uniform, did uot crack, 

‘Lhese were the results of several trials, anil the superiority of the borate of lime 
wns #0 manifest, that my attention was thenes directed Lo ascertain’ng its applica® 
bility on u larger senle, 

1 fincl that it i@ most onsily upplicd to our now biscuit, by mixing the pgwdored 
horato juto a thin ercam with weak solution of The common bazar gum, This 
mixture is applicd with a brush, und tho ware is then exposed to the sun, or kiln- 
vied, 4 . 


” 
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‘ 

To fuse this glaze, requites a somewhat higher (omperalare than that noedudt far 

>» tho preparation of the, biscuit, ‘The glaze boing, when properly prepared, trang. 
parent and colourless, it leaves the yessol of ils natural Unt, and ay lustrous as'the 

best English ware, @ submit herewith aspocimon of the glazo applicd on a stone. 
SpeBinen. ware paste, The specimen in quétio tion has buen boiled for twa 

houra in tho strongest sulphuric acid, and for the sume period in nitric ant maria. 
etic acids, and yet it has not suffered in the Ionst degrav. ‘hago qualities renddr it 
of oxtreme yaluo for the maunficturs of vesaolg for the operations in chomistry ant 

in the arts, in which corrosive liquids are concerned, 

The lime solution is prepared by dissolving shell Ife in bazar vinegar, tila 
neutral liquid is obtained, and boiling this down to the consistonce of a thin syrup, 

In working 0 pottery, the impure pyroligueous acid would bo omployed and 
prepared on the spot. In a subsequent pnper, £ will show how this may be mado 
2 source of considerable profit tu the potter. 

‘Tho solution of borax is mado by dissolving 1 1b. of sohaga, (bazar borax,) in 12 
quarts of warm rain water, and straining through clear gumny cloth, his solution, 
is to be added to tho lime solution, in portions of a pint at a time, so foifg us any 
precipitate cours. 

‘Tho milky Guid is next to bo thrown on a,catico strainer. ‘Che solid mattor 
which is alrendy finely pulverulent, should be washed with cold rain wwaton, again 
strained through calico, anil dricd for uso, 

Tho minute quantity of this arliclo required for the glazing of a veusel, vendors 
its exponse scarcely worth calculation. 

By tho preceding exporimonts, I conceive that I have fulfilled tho task 1 was 
sot, in ascertaining the foasibility of introducing into Iudia tho manufacture of 
superior articles af common pattery, far culinary and chomical purporas—atl for 
the packing and conveyance of meiical atores. ‘ho mutorials requisite have been 
found in accessible sites; their cheapness ant abundance shown; their mechani 
cat properties investigated ; and the pructicnl circumstances studied, cayential tne 
the commencement of the manufacture by the common potters of the country, It 
yemains for me, in future exporimonts, to attempt the production of thy finer mul 
more omamental kinds of articles, and to study tho fituess ef ow ware to rocrive 
coloured glazes, gilding, &e, aftor the Huropoan and Chingso mothoils, ‘Chis, hows 
ever, Ifovk upon as u matter of very secondary importance, contrasted wilh the 
roaults already gained, 

It ia necessary too to observe, that nll the spoeimens } Inyo hid made up, have, 
beon eithor hand-made, ar Gurned on the native potter’s whool, ‘They consequent- 
Jy want the finish which machinery can aloo impart, ‘Cho density of structure 
tao is much Jess than it would be ina large factory, where great quantities of ms 
toriala conld be stored for feng periods, ‘Sho tnfluance of these to circtunstanees 
int causing the bottor union of the clays and compactness uf the werk, is well known 
“wo potters in afl countries, I may thence reasonably conclude, that, if i miy ox 
periments on pounds weight, and performed ay soon as the matorials could be mixe 
ad, weesuececded in producing a ware impermenble to liquids, aud hard enough 
to strike fire from steel, large amt Jong continued operations must meterially 
improve all these goad qualitios. 

° 
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I have lnstly to represent respectfully, that in these and similar oxperimonts, 
1 cau only ongago to point out to Government and to individuals, how a certain 
auinnfueture may he mndertaken. I cannot offer, for example, to supply from my 
own smul furnaces any portion of the ware the public ster® may require. I con 
only show othors how to mike ii, and thon Jeave these to commence tite munufie- 
turo thomselyes. 

A vory trifling capital will suffice to start a small pottery, Of the 600 rupee» 

* — charged for the College furnace, 260 were for English fire-brick. Now this item 

would be reduced to one-fourth by making bricks of the Colgong materials, ‘Lhe 
lay mey be brought to Cileutta, i in large quantities, for six annas the maund, 

‘Tho oxponse of two farnacos, bisenit and g glazing, with chimnies, sufficient for tho 
commencement of a considerable trade, L ostimate at 1,000 rupees, 

T leave it to others to considor whether it would be oxpedient to haye a separate 
factory to give the supply needed by Governmont. I would in preference reeom- 
mend that a contract be offered to the Native potter I have taught, and a small 
sum of monoy lont him on adequate security to encourage him to commence, [He 
isintolltgént, honest, and of good character in his trade, 

I should not conclude this Report without prominontly stating, that I have soon 

> a fragment of excellent salt glazeg stoneware, bearing the stamp “ utteygurh,”” 
sand which Iam informed, was manufactured by Mr, Joflreys, late of our Medical 
Ustablishment. I have been unable to procure any information as fo the materials 
this gontleman used, the processes he employed, or the expense of the vessels, 
‘Yho manufacture has been abandoned since Mr Jeffreys’ departure Irom India, 
W. B, O’Suavueunessy, M, D, 
Munivat Coniuan, 15t4 December, 1810. 


a 


Catatogue of Specimens of Native Clays, Pottery, and Fire-Brick, submitted to 
Government with the Report. 


1. a, Gommon Bongal pottor’s clay, 

J, &, Ditto, fused at a roc heat, 

4, Anuther Bengal clay, move infusible than No, Ls but at a full sed heat it 
avyolls and cracks, ag seon in the apocimens, 

3, A specimon of a ware made at Serampore, and having a yarnish, (nota 
* gglaze,) lo render it impermeable to fluids, presented by My, Piddington, with a 
memortudum of the native process. 

al wt Colgong white clay, (Kuant.) ‘This constitutes the body of the new stonc- 

ware proposed in the Report—It is a perfect aubstitute for the ground flint of 
Vuropean stonuyare, 

6. ‘Tho aame elay, alter being subjoctéd to a fleree white heat fo several hours? 

G. Colgang soup clay, “fullor’s earth (Sanoon ielurekE), ”*—'This constitutes 
a fourth part of (he new ware, 

7. Shari clay trom Bhugulpore, identical wil? No, 4. 

8. Steatle from Bhagulpore, 


. 
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9, Gen muite, asilicious clay from Bhagutpore, very vofractory in the fire, 
ant makes gooil coarse waro with a fourth part of Colgong soap earth, 

1, A clay resulting from decomposed granite, obtained from Ohorra Punji. 
‘Though of little valuefXt shows the probability of much suporior clays being found 
in the same Tocality, e 

VU, Aclay from Chorra Punji, deseribed in Dr, Davenport's letter, as not 
2bundant,”—of very good quality. cd 

12, Phatua clay, from the bank —of the Gauges, doseribed by Buchunan; gives 
a goot common ware, but is very easily fusible, 

13, Clay from Rhotus Gm, contains 8 por 100 efrbouato of lime, and is 
vory fusible, Will afford a useful material for the manufacture of poreslain, 

14, ‘Lhe same clay, softencd at a full red heat. 

15. Borate of lime, the substance recommentted in tho Roport as a ghz» 


for the new stoneware. 


16, 

17. 

i ‘Clays from Moulmoin, desoribed in the Report. Oy 

20, 

2. Identical with the Colgong khavi. . 
28, A good crneible clay. Madras Specinens, . 

24, ‘The sume as khari, 


25. Common Madras potter's elny, 

26, Common pottory of Madras, 

27, Finer pottery from Arcot, 

28. Singaporo clay. 

29. A small cup of stonoware, made of {hree parts Colgong shari anit one part 
Colgong soap earth, glazed outside with borate of lime, ‘Chis spocimon has buen 
heated to the melting point of cast iron; i havd enough to atrike fire Crom stool, 
and has been boiled for two houra in nitric acid to proyo tho stability af the glaso. 

80. A lighter kind of stonowaro, of similar composition, 

31, A cup made of the Colgong sonp clay, fired at a white heat, colour brick 
red, ‘This ware would muke oxcellent sagyins or cases for the firing of tino pols 
tory, porcelain, &e. 

32. Singaporo clay, « cup fired ata white heat, ‘Chis clay gives o very bean 
tiful pink biscuit. 

83, A cup of the red olay of Bhagulpore, fired ata white hoat, 

34, A cup of Singapore clay, from which the conrser ved piewes had beon pickott 
out—perfectly white, 

35, A cup of Cherra Punji clay of the same proportios as No, 32. - 

36. A cup of Phatuc clay, fired ata red heat, 

r 37, Cup of common black clay, exposgd to a low red heat. 

38. Fragmcits of stonowaro made of Oolgong clays, glazot by salt after thw 
English method, 

39. A jar of biscuit stoneware, made of Colgong slays, 


He i Porous biseuit-waro of sume matoriuls, 


REPORT ON NATIVE PorTERY, ise 


2, ¥ 
43 ‘ A lle ant Lo bricks made of same matoriuls. See Captain Wilson’s roport. 
a. ’ 


4h, Ditto ditto, ' ‘ 

‘These specimens have heou exposed to the fiercest heatbf a powerful dranght 
furnace, which melted dowh bine pots and American fire-bricks, *They have 
hoon hastily ant roughly made up; bat ave in overy respect equal to the best 
Mnglish fire-Iniek, und can be prepared at three rupees the hundred. ‘fhe Eng? 
lish brick costs (average) ten rupees, 


W, B, O'S, 
Caleutla, December 22,1841. 


My, Piddington’s Memorandum, to accompany a set of Specimens of 


Varnish Earths, 
ah 


I, In establishing an oxtensive Sugar Refinery, I was desirous of avoiding the 

, heavy exponsa of English sugar moulds, and the draining pois on which they 

stand. [knew that common native pottory had been extonsively tried by others, and 

thattt Mould not stand tho ponotrating oflect of the sugar when poured, as it is, 
boiling hot into the monlds, and left for weoks during the claying process, 

2, My attention was naturally directed to the native sugar-boiler’s and sweet- 
meat-makor’a pans, called solas, ‘These 1 know were used for boiling sugar, and 
frying mixtures of angar and ghoe, (which must require a very high boiling 
point,) for weeks together, and many times a day; and I found that their destruction 
was abwaft owing lo cracks by heat; but that their varnish resisted every thing to 
the last, Lt was clone that this was tho varnish I wanted, and [ suoceeded at last 
in obtaining it, and, by omploying men as yarnishers separately from tho potters, 
in making sugar moulds, which thongh not so strong, would with enre almost rivat 
Jnglish ones at eightoon rupees per hundred, For those of the largest sizad loaves, 
holding a maund and a half of syrup, [ proceed to doscribo tho earths and the 
process usetl, 

8, I shall first montion, that tho pottory was of the comnnon red kind, sold 
in all the bazars, and made from the silt of the banks of tho river; but tho 
best Aolas ave mado at Kulna, a little above Scoksaugor, on the Burtwan side. 
I know these ave highly preferred and even curried into Jessore. I should men- 
tion that the oven is the common old-fashioned semi-olliptic one, open in front and 
at the Lop, such as is usod for burning tiles in Europe and in India. ‘The pottery is 

rebut at ouo fiving only, being yarnishou whon put into the kiln, 

4, There aro two kinds of earth used, of which specimen No. 1 is called belutti, 
It is a comse siliceous ochry yellow earth, with voins and patches of a siliceous, 
aluminons envth interspersed through if When washed, it leaves a residuum 4f 
mull gavel, mostly silicoous, with a little felspar. ‘The best aqut is fpund at 
eight or nine coss from Kana ; but 1 have lost the namo of the village. 

Fro this detutti is propaved only onc of fho threo vainishes usod, and it is aleo 
aid wi propared, belwdéé, IL is sold nt Kulna at ono and a half rupeo per 
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mat’ of my carth, and two rupecs por matni of prepared bolutti, Vifloon days 
are required to prepare,a quantity proporly. No, 3 is sample of propared belutti. 
No, 2 is the noxt gort of enth. It is callad ooporemee, (or upper wash). It niny 
bo deseribedt os aatrog brown tenacions or clayey loam. ‘The best is fund at a 
village eatRid Monac, ton coss west of Chinsurah, anat Panchilowkio, ight coss 
8. W. of Kulna, The raw carth is sold at four annas the maund ; but the prepared 
ryoporomee, No. 4, is worth three rupecs por maund. ‘Throe montlis aro, they pra- 
tend, required forits proper preparation; and ten gcors opporemec are procured 
from cach mawnd of the raw eqrth. ‘Cheve are alga twa other sorts of varnishinis 
earth, propared from this ooporomee, which are, e 

No. 5, Gd, or seum.—‘Though it is obtained at the buttom of the washing vassal, 

find No, G, Majaree, (or middle sort,) 

All these prepared specimens—bolutti, ooporomec, gad, and majareo are ob- 
tained by washing, groat care boing taken to aolect the water of a very pe 
tank, no doubt to avoid saline mixtures, which would act as fluxes. ‘Ihe belutti 
when prepared, is a mixture of the yellow ochre and alumina in slightly vaviable 
proportions, The majaree and gid are tho fist sotthings of the raw Odpbromee 
when dissolved in water, and the copuromes itself is tho finer part, which remains 


suspended, and is separated by pouring olf successive waters, when it slowly de- + 
* 


posits. 
The application of the Varnish Earths.—Tho ware boing thoroughly suneulviad, 


is fivst smeared inside with tho sort called pad, No, 5, which is diluted in water 
to the consistence ofa thick cream, ‘lhis amearing, for it is nothing olve, is dono 
by axag, The ware is now again left to become thoroughly dry in the hot sun, 

Upon the coat of the gad is emoaredl, in the samo way, one of tho propared bolutti, 
No, 3, and this is also allowed to dry. ‘ho ware now appears ag if smenred over 
with a thin wash of yellow ochre, for it is not laid on to bring thickness, 

Upon the belutti is again smeared a thin coat of the ovporomos, ant by xamin- 
ing tho sample of ware sont herewith, tho olfogis of these amoarings willbe distinell y 
seon, It would appoar, that the cream must not bo too thin ty disturb the cont 
below, nor too thick, nor thickly laid on, whon Isuppose it might run or peel oil, 
‘Tho mojarce is used in ordinary works in the placo of the ooporomay, anit it will 
ho scon, that it is only a coaraor variety of it. 

I regret greatly that I had not time (o examino these varnish vavths; but } was 
mitch overloaded with work at the time, and hrva not heen ablo to take thom up 
since. A purely carthen varnish for common red aro, has ulwaya I think, beon a 
desideraium, And in the hants of Muropean chomists and potters, I have no 
doubt that this curious fact of the fusion af the varnish, by the ald of he carbounte 
of iron of the ochre, (which I tuke to bo tho flux of tho mixture,) would be titrnod 
toaccount. I sont a set of these samples to the Suvicty of Arts, und anethor ta* 
Amorica, together with one to Mr, Jas, Prinsop; but by a singular fatality, all hive 

“been lost. At lenst Thave hoard nothing of dom. ‘Che great value ofthis varnish 
seems to be its rémarkablo power of resisting long heat, aud a vory penotiating so- 
lution 2ike that of sugar. UU. Propineron. 

The fifigment of a sola sont herewith, ia of the best, kind of then. ‘The native 
ole ja & amalt one from the bazar, ant they sty not of the best soit, . 


oy 
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‘The process so clearly described by My. Piddington, is iy good @ substitate for a 
gage, as cout well ba contrived, ‘Lhe coating is for a timo quite impermeable, 
hut it is so soft, that it may bo seratched through with th@point of a pin, E have 
nol been able to melt mis in all popoitions of the material Mx? Piddington 
had tha kindness to sond me, in a furnace which fuses the body of the ware itsolf 





ifho a pumice-like sponge. ° 
° - 
Ewiracts from a subsequent Report. e 


Pottery—The experiments on pottery have bech persevered in, especially on 
the Singapore clays, Of theso No | has afforded a beautifully white biscuit, which 
stants the fiercest heat without cracking, 

J hugoweleo propared several spocimens of fire-bricks, and have the pleasure ta 
appond the report of Captain Wilson, of the Cossipore Foundry, and Major Forbes 
of the Calcutta Mint, on the trials made of the bricks at these establishments, 

Information has beon received, that the Colgong clay quarries are to bo had for 
AneMineeal ront of twenty-six rupees the year, and measures are now being taken, 
which will ensure a cheap souree of supply of good glazed stoneware, fire-cement, 
crucibles, and fire-bricks, for the use of Governmont, and the public at large. 


Ist May, 181. W. B, O's. 


Revorts on New Friar Buick. 


‘To W. B. O'Snavcunessy, M.D, 
Chemical Examiner to Government. 


Sta,--T have been favoured with the recoipt of your letter of tho 19th instant, with 
tho apovimon of live-bricks made under your superintendence, and 1 beg to congra- 
tulate you on the porfect suecess of your experiment. I tried 8 portion of the brick 
yestorday, nnd it withstood the fiercest heat as well ag the English, and they ap- 
pear tome only to want a groater compression in the moulds, to render them equal 
to the best English fiie-bricks, 

HElho specimen you sont me on heing cut through, showed a want of solidity and, 
compactness in the contre, which by tho application of a more powerful pressure, 
could, L imagine, be ensity remediod. Py ° 
hive &e.e Z 
(Signod) AT Witson, Caygain, 
Oietating Superintendent and Director of Poundry. 
CosMeong, 22d April, (Bit. & 
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“PW, B. O'Suaucunnssy, Esa fl. D. 
oy - 

Sm,—I have the honor to acknowledge the recoipt of your Icttor of dato'the 10th 
v‘timo, forwarding a specimen of fire-brick, preparod under your superintendence, 
from materials obtained at Colgong, and having had it subjected to trial, you will 
poreeive by the accompanying Report, that although net quite equal in quality to 
Stourbridge five-brick, if has been concluded that its iffeviority ia-mainly, if not 
along, attributable {o the comparatively imperfoct mixture of tho substances of 
whith it is composed, ; : 

T havo thé honor to be, Sir, . 
. Your most obedient servant, 
(Signed) W.N, Fornas, find Master, 
Catcurta Mint, the loth May, 1811. 





‘10th May, 181i, 


Made a trial on ffreebtick gont to the Mint by Dr. O'Shaughnessy, antl sail to be 


prepared from materials raisod near the river at Colgong, and consisting of 3 
parts of Golgong Khari clay, and 1 part of fullor's onrth, saboon mutted, 

‘The brick was placed on its end in ono of the Mint parting furnaecs, with ano- 
ther, Stourbridge five-brick, and firott on with'coka to the grealesh strongth 
the draft would admit of, for fivo hours, and remained to cool down the noxt day. 
On oxamining the bricks on tho following day, it was found thof the, Stow bride 
brick was complotely vitrifiod ; but had not lost its figure, Tho Colgony brick was 
also vitrified, and had lost its figure on ono sido, it having run into holes; but 
on tho other side, one of the ovighnal letters, which the brick was marked with, 
remnined a yory little disfigured. Provious to putting tho brick into tho firs, 
T observed that the materials. composing it had not been well mixed, ant whieh I 
think recounts for the irregular wasting that took place, 

T think the Colyong five-brick gaod, but inforior to tho Stourbridge 5 but 


I think the Colgong tire-clay would auswer in most eases where Stourbridge clay 
ig used, 





ke (Signed) J, Giumae, 
Ngo (A trno Copy,) Peon ce 
W.N. Forues, Mint Master, 


a 


Carevrta Mint, the Vth May, 1811, 


Sy 
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